DEPARTMENT OF HEALTH

Repeal of Chapter 11-40 and Adoption of
Chapter 11-45, Hawaii Adm nistrative rules

[11/ 12/ 99]

1. Chapter 40 of Title 11, Hawaii Adm nistrative Rules,
Entitled "Radiation Protection" is repeal ed.

2. Chapter 45 of Title 11, Hawaii Adm nistrative Rules,
Entitled "Radiation Control," is adopted.
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Reserved
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7 Radionuclides in the Healing Arts

Pur pose and scope
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Calibration and check of survey instrunents

Assay of radi opharmaceutical dosages
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Possessi on of seal ed sources and brachyt herapy sources

Syringe shields
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Vi al shields
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Reserved
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for

i magi ng and | ocalization studies

Specific requirenments for the use of
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for
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for
for
for
for
for

radi ati on safety officer

experienced radi ation safety officer
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8 Anal yti cal

X- Ray Equi pnent
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Equi prment

requi renents
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9 Particle Accelerators
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CGener a
Reserved
Limtations

requi renents

Shi el di ng and safety design requirenents
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§11-45-212
§11-45-213
§11-45-214
§11-45-215
§11-45-216
§11-45-217

§11-45-218
§11-45-219
§11-45-220
§11-45-221
§11-45-222
§11-45-223
§11-45-224
§11-45-225
§11-45-226
§11-45-227
§11-45-228
§11-45-229

Presence of representatives of |icensees and workers
during inspection

Consultation with workers during inspections
Requests by workers for inspections
I nspections not warranted; infornmal
Reserved

Reserved

Reserved

Reserved

revi ew

11 Heal th Physics Services and Medica
Servi ces

Physi cs

Pur pose and scope

General requirenents

Recor ds

Use of nedical physics services
Reserved

12 Transportation of Radi oactive Materia

Pur pose and scope
General requirenents

13 Wreline Services Operations and

Subsurface Tracer Studies
Pur pose and scope
Exenpti ons
Prohi biti on
Limts on levels of radiation

St or age precautions

Transport precautions

Radi ati on survey instrunents
Leak testing of seal ed sources
Quarterly inventory
Utilization records

Desi gn, performance, and certification criteria for
seal ed sources used in downhol e operations

Label i ng

I nspection and nai nt enance

Reserved

Trai ni ng requirenents

Operating and energency procedures

Per sonnel nmonitoring

Security

Handl i ng tools

Subsurface tracer studies

Particle accelerators

Radi ati on surveys

Docunments and records required at field stations
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8§11-45-230 Docunents and records required at temporary jobsites
811-45-231 Notification of incidents, abandonment, and | ost
sour ces

Subchapt er 14 Therapeutic Radi ati on Machi nes

8§11-45-232 Purpose and scope

811-45-233 Ceneral adm nistrative requirements for facilities
usi ng therapeutic radiation machi nes

811-45-234 Ceneral technical requirenments for facilities using
t herapeutic radi ati on machi nes

811-45-235 Quality managenent program

811-45-236 Therapeutic radiati on machi nes of |ess than five
hundred kil ovolts

811-45-237 Reserved

811-45-238 Therapeutic radi ati on machi nes - photon therapy
systens (five hundred kilovolts and above) and
el ectron therapy systens (five hundred kilo el ectron
vol ts and above)

811-45-239 Reserved

811-45-240 Calibration and check of survey instrunments

811-45-241 Shielding and safety design requirenents

SUBCHAPTER 1
GENERAL PROVI SI ONS

811-45-1 Purpose and scope. This chapter sets m ninmum
standards for all persons and facilities who receive, possess,
use, transfer, own, or acquire any source of radiation, al
persons who install and service sources of radiation, and al
persons who provide radiation services. [Eff 11/12/99] (Auth:
HRS §8321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-2 Definitions. As used in this chapter

"Absor bed dose" neans the energy inparted by ionizing
radi ation per unit mass of irradiated material. The units of
absorbed dose are the gray (Gy) and the rad.

"Accel erator-produced material" neans any material made
radi oactive by a particle accelerator.

"Accessi bl e surface” means the external surface of the
encl osure or housing of an x-ray system conponent provided by the
manuf act ur er.

"Activity" nmeans the rate of disintegration or
transformati on or decay of radioactive material. The units of
activity are the becquerel (Bq) and the curie (Ci).

"Added filtration" nmeans any filtration which is in addition
to the inherent filtration.

"Address of use" neans the building or buildings that are
identified on the license and where radi oactive material may be
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produced, prepared, received, used, or stored.

"Adul t" nmeans an individual eighteen or nore years of age.

"Air kerma" (K) neans the kinetic energy released in air by
ionizing radiation. Kerma is determ ned as the quotient of dE by
dM where dE is the sumof the initial kinetic energies of all the
charged ionizing particles liberated by uncharged ioni zi ng
particles in air of mass dM The SI unit of air kernma is joule
per kil ogram and the special nane for the unit of kerma is the
gray (G).

"Ai rborne radioactive material" nmeans any radi oactive
material dispersed in the air in the formof dusts, funes,
particul ates, msts, vapors, or gases.

"Ai rborne radioactivity area" means a room enclosure, or
area in which airborne radioactive materials exist in
concentrations:

(1) In excess of the derived air concentrations (DACs)

specified in Appendi x B, Table |, of subchapter 4, or

(2) To such a degree that an individual present in the

area without respiratory protective equi pnent could
exceed, during the hours an individual is present in a
week, an intake of 0.6 percent of the annual linmt on
i ntake (ALI) or twelve DAC-hours.

"Al um num equi val ent” neans the thickness of type 1100
al um num al l oy affording the sane attenuati on, under specified
conditions, as the material in question.

"Anal ytical x-ray equi pment” neans equi pnent used for x-ray
diffraction or fluorescence analysis.

"Anal ytical x-ray systenl neans a group of conponents
utilizing x or gamma rays to determ ne the el enental conposition
or to exam ne the mcrostructure of materials.

"Annual limt on intake" (ALI) neans the derived limt for
t he anount of radioactive material taken into the body of an adult
wor ker by inhalation or ingestion in a year. ALl is the smaller
val ue of intake of a given radionuclide in a year by the reference
man that would result in a comritted effective dose equival ent of
five rems (0.05 sievert) or a conmmtted dose equivalent of fifty
rems (0.5 sievert) to any individual organ or tissue. ALl val ues
for intake by ingestion and by inhalation of selected
radi onuclides are given in Table I, Colums 1 and 2, of Appendix B
of subchapter 4.

"Applicator” nmeans a structure which determ nes the extent
of the treatnment field at a given distance fromthe virtua
source.

"Area of use" neans a portion of a physical structure that
has been set aside for the purpose of producing, preparing,
recei ving, using, or storing radioactive materi al

"As |l ow as is reasonably achi evabl e" (ALARA) neans maki ng
every reasonable effort to maintain exposures to radiation as far
bel ow the dose limts in these rules as is practical, consistent
with the purpose for which the licensed activity is undertaken,
taking into account the state of technol ogy, the econom cs of
i nprovenents in relation to state of technol ogy, the econoni cs of
i nprovenents in relation to benefits to the public health and
safety, and other societal and soci oecononi c considerations, and

45-8



§11-45-2

inrelation to utilization of nuclear energy and |icensed sources
of radiation in the public interest.

"Assenbl er” means any person engaged in the business of
assenbling, replacing, or installing one or nore conponents into
an x-ray systemor subsystem The termincludes the owner of an
X-ray systemor his or her enployee or agent who assenbl es
conponents into an x-ray systemthat is subsequently used to
provi de professional or comercial services.

"Attenuation bl ock" neans a bl ock or stack of type 1100
al um num al l oy or alum num all oy havi ng equival ent attenuation
with di mensions twenty centinmeters by twenty centinmeters by 3.8
centineters, of type 1100 alum num all oy or other materials having
equi val ent attenuati on.

"Aut omati c exposure control"” nmeans a device which
automatically controls one or nore technique factors in order to
obtain at a preselected location(s) a required quantity of
radi ati on. (Includes devices such as phototinmers and ion
chanbers.)

"Background radi ati on" neans radi ation from cosm c sources;
natural |l y-occurring radioactive materials, including radon, except
as a decay product of source or special nuclear material, and
i ncluding global fallout as it exists in the environnent fromthe
testing of nucl ear explosive devices. "Background radi ation" does
not include sources of radiation fromradi oactive materials
regul ated by the departnment.

"Beam axi s" means a line fromthe source through the centers
of the x-ray fields.

"Beam limting device" neans a device which provides a neans
to restrict the dinensions of the x-ray field.

"Beam scattering filter" nmeans a filter used in order to
scatter a beam of el ectrons.

"Becquerel" (Bq) neans the SI unit of activity. One
becquerel is equal to one disintegration or transformation per
second (s'Y).

"Bi oassay" neans the determ nation of kinds, quantities or
concentrations, and, in sone cases, the |ocations of radioactive
material in the human body, whether by direct neasurenent, in vivo
counting, or by analysis and evaluation of materials excreted or
renmoved fromthe human body. For purposes of these rules,
"radi obi oassay" is an equivalent term

"Byproduct material" means:

(1) Any radi oactive material, except special nuclear
material, yielded in or nmade radi oactive by exposure
to the radiation incident to the process of producing
or utilizing special nuclear material; and

(2) The tailings or wastes produced by the extraction or
concentration of uraniumor thoriumfrom ore processed
primarily for its source material content, including
di screte surface wastes resulting from uranium or
thorium sol ution extraction processes. Underground
ore bodi es depleted by these solution extraction
operations do not constitute "byproduct material”
within this definition.

"C-Arm x-ray system' nmeans an x-ray systemin which the
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i mge receptor and x-ray tube housing assenbly are connected by a
common nechani cal support systemin order to maintain a desired
spatial relationship. This systemis designed to allow a change
in the projection of the beamthrough the patient w thout a change
in the position of the patient.
"Cabi net radi ography” neans industrial radiography conducted
in an encl osure or cabinet shielded so that radiation |evels at
every location on the exterior neet the limtations specified in
subchapter 4 of these rules.
"Cabi net x-ray systenl neans an x-ray systemw th the x-ray
tube installed in an enclosure i ndependent of existing archi-
tectural structures except the floor on which it may be pl aced.
The cabi net x-ray systemis intended to contain at |east that
portion of a material being irradiated, provide radiation
attenuati on, and exclude personnel fromits interior during
generation of radiation. Included are all x-ray systens designed
primarily for the inspection of carry-on baggage at airline,
railroad, and bus termnals, and in simlar facilities. An x-ray
tube used within a shielded part of a building, or x-ray equi pnent
whi ch may tenporarily or occasionally incorporate portable
shielding, is not considered a cabinet x-ray system
"Cal endar quarter"” neans not |ess than twelve consecutive
weeks nor nore than fourteen consecutive weeks. The first
cal endar quarter of each year shall begin in January and
subsequent cal endar quarters shall be so arranged such that no day
is included in nore than one cal endar quarter and no day in any
one year is onmtted frominclusion within a calendar quarter. No
i censee shall change the nmethod observed by hi m of determn ning
cal endar quarters for purposes of this chapter except at the
begi nni ng of a cal endar year
"Cal i bration" nmeans the determ nation of:
(1) The response or reading of an instrunent relative to a
series of known radiati on val ues over the range of the
i nstrument; or

(2) The strength of a source of radiation relative to a
st andar d.

"Carrier" nmeans a person engaged in the transportation of
passengers or property by land or water as a common, contract, or
private carrier, or by civil aircraft.

"Central axis of the beamt nmeans a |ine passing through the
virtual source and the center of the plane figure formed by the
edge of the first beamlinmting device.

"Cephal onetric device" neans a device intended for the
radi ographi c visualization and neasurenent of the dinensions of
the human head.

"Certified cabinet x-ray system' nmeans an x-ray system which
has been certified in accordance with 21 C. F. R ?1010.2 as being
manuf act ured and assenbl ed pursuant to the provisions of 21 C. F. R
?1020. 40.

"Certified conponents” neans conponents of Xx-ray systens
whi ch are subject to regul ations pronul gated under Public Law 90-
602, Radi ation Control for Health and Safety Act of 1968.

"Certified systenf neans any x-ray system whi ch has one or
nore certified conmponent(s).
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"C.F.R " means Code of Federal Regul ati ons.

"Changeabl e filters" nmeans any filter, exclusive of inherent
filtration, which can be renoved fromthe useful beam through any
el ectroni c, mechanical, or physical process.

"Chel ati ng agent" means ani ne pol ycarboxylic acids,
hydr oxycar boxyl i c acids, gluconic acid, and pol ycarboxylic acids.

"Class" nmeans a classification scheme for inhaled materia
according to its rate of clearance fromthe pul nonary regi on of
the lung. Materials are classified as D, W or Y, which applies
to a range of clearance half-tinmes: for Class D, Days, of |ess
than ten days, for Class W Weks, fromten to one hundred days,
and for Class Y, Years, of greater than one hundred days. For
purposes of these rules, "lung class" and "inhal ation class" are
equi val ent terns.

"Coefficient of variation" nmeans the ratio of the standard
deviation to the nean val ue of a popul ati on of observations.

"Col l ective dose" neans the sum of the individual doses
received in a given period of time by a specified population from
exposure to a specified source of radiation.

"Collimator" neans a device used to limt the size, shape,
and direction of the primary radi ati on beam

"Commi tted dose equivalent” (Hrs) means the dose equival ent
to organs or tissues of reference (T) that will be received from
an i ntake of radioactive material by an individual during the
fifty-year period follow ng the intake.

"Committed effective dose equivalent"” (Hg s0) is the sum of
the products of the weighting factors applicable to each of the
body organs or tissues that are irradiated and the comritted dose
equi val ent to each of these organs or tissues (Hgso = S wr Hr o).

"Conput ed tonmography” (CT) nmeans the production of a
tomogram by the acquisition and computer processing of x-ray
transm ssion data

"Contrast scal e" neans the change in the |inear attenuation
coefficient per CTN relative to water, that is:

m - my
CS =
(CTN)x - (CTN)w
wher e:
m = Linear attenuation coefficient of the material of
i nterest.
m, = Linear attenuation coefficient of water.

(CTN), = CTN of the material of interest.

(CTN), = CTN of water.

"Control panel" neans that part of the x-ray control upon
whi ch are nounted the switches, knobs, push buttons, and other
har dwar e necessary for setting the technique factors.

"Controlled area" nmeans an area, outside of a restricted
area but inside the site boundary, access to which can be limted
by the |licensee for any reason.

"Cooling curve" nmeans the graphical relationship between
heat units stored and cooling tine.
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"CT conditions of operation” neans all sel ectable paraneters
governi ng the operation of a CT x-ray systemincluding, but not
limted to, nom nal tonographic section thickness, filtration, and
the techni que factors.

"CT gantry" means the tube housing assenblies, beamlimting
devi ces, detectors, and the supporting structures and frames which
hol d these conponents.

"Curie" (Ci) nmeans a unit of quantity of radioactivity. One
curie is that quantity of radioactive material which decays at the
rate of 3.7 x 10 transformations per second (tps).

"Dead-man switch” neans a switch so constructed that a
circuit closing contact can be nmaintained only by continuous
pressure on the switch by the operator

"Decl ared pregnant woman" neans a worman who has voluntarily
i nformed her enployer, in witing, of her pregnancy.

"Deep dose equivalent"” (Hy), which applies to external whole
body exposure, neans the dose equivalent at a tissue depth of one
centinmeter (one-thousand nmilligrams per square centineter).

"Departnment” neans the departnent of health.

"Derived air concentration"” (DAC) neans the concentration of
a given radionuclide in air which, if breathed by the reference
man for a working year of two thousand hours under conditions of
light work, results in an intake of one ALI. For purposes of
these rules, the condition of light work is an inhalation rate of
1.2 cubic neters of air per hour for two thousand hours in a year

DAC values are given in Table I, Columm 3, of Appendix B of
subchapter 4.

"Derived air concentration-hour"” (DAC-hour) neans the
product of the concentration of radioactive material in air
expressed as a fraction or nmultiple of the derived air
concentration for each radionuclide, and the tine of exposure to
that radionuclide, in hours. A licensee may take two thousand
DAC- hours to represent one ALI, equivalent to a commtted
effective dose equivalent of five rems (0.05 sievert).

"Detector” (See "Radi ation detector").

"Di agnostic clinical procedures manual” neans a collection
of witten procedures that describes each nmethod (and ot her
instructions and precautions) by which the |icensee perforns
di agnostic clinical procedures; where each diagnostic clinica
procedure has been approved by the authorized user and includes
t he pharnmaceutical, dosage, and route of adm nistration

"Di agnosti c source assenbly” neans the tube housing assenbly
with a beam|imting device attached.

"Di agnostic x-ray imagi ng systeni nmeans an assenbl age of
conponents for the generation, em ssion and reception of x-rays
and the transformation, storage and visual display of the
resul tant x-ray image.

"Di agnostic x-ray systenf’ neans an x-ray system desi gned for
irradiation of any part of the human or aninmal body for the
pur pose of diagnosis or visualization.

"Direct scattered radi ation" nmeans that scattered radiation
whi ch has been deviated in direction only by nmaterials irradi ated
by the useful beam (See "Scattered radiation").

"Director” neans the director of the departnent of health,

45-12



§11-45-2

State of Hawaii, or a duly authorized agent.

"Dose" is a generic termthat neans absorbed dose, dose
equi val ent, effective dose equivalent, comritted dose equival ent,
committed effective dose equivalent, or total effective dose
equi val ent. For purposes of these rules, "radiation dose" is an
equi val ent term

"Dose equivalent" (H;) means the product of the absorbed
dose in tissue, quality factor, and all other necessary nodifying
factors at the location of interest. The units of dose equival ent
are the sievert (Sv) and rem

"Dose limts" nmeans the perm ssible upper bounds of
radi ati on doses established in accordance with these rules. For
purposes of these rules, "limts" is an equivalent term

"Dose nmonitoring systenm nmeans a system of devices for the
detection, neasurenent, and display of quantities of radiation

"Dose nmonitor unit" nmeans a unit response fromthe dose
nmoni toring system from whi ch the absorbed dose can be cal cul at ed.

"Dose profile" means the dose as a function of position
al ong a |line.

"Dosinmetry processor” neans person that processes and
eval uates individual nonitoring devices in order to determ ne the
radi ati on dose delivered to the nonitoring devices.

"Effective dose equivalent” (H:) neans the sum of the
products of the dose equivalent to each organ or tissue (H;) and
the weighting factor (w) applicable to each of the body organs or
tissues that are irradiated (Hz: = S whHy).

"El emental area" nmeans the smallest area within a tonogram
for which the x-ray attenuation properties of a body are depicted.

(See also "Picture elenment").

"Enmbryo/ fetus" nmeans the devel opi ng human organi smfrom
conception until the time of birth.

"Entrance or access point" means any opening through which
an individual or extremity of an individual could gain access to
radi ati on areas or to licensed radioactive materials. This
includes entry or exit portals of sufficient size to permt human
entry, irrespective of their intended use.

"Entrance exposure rate" nmeans the exposure free in air per
unit time at the point where the center of the useful beamenters
t he patient.

"Exi sting equi pment” means therapy systems subject to
subchapter 14 which were manufactured on or before January 1,
1985.

"Expl osive material" means any chenmi cal compound, m xture,
or device which produces a substantial instantaneous rel ease of
gas and heat spontaneously or by contact with sparks or flane.

"Exposure" neans, when used as a verb, being exposed to
ionizing radiation or to radioactive material. When used as a
noun, "exposure" neans the quotient of dQ by dm where "dQ" is the
absol ute value of the total charge of the ions of one sign
produced in air when all the electrons (negatrons and positrons)
i berated by photons in a volune elenent of air having mass "dnf
are conpletely stopped in air. The special unit of exposure is
the roentgen (R). One roentgen is equal to 2.58 x 10°* coul onbs
per kil ogram of air.
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"Exposure rate" neans the exposure per unit of tinme, such as
roentgen per mnute and nilliroentgen per hour

"External dose" neans that portion of the dose equival ent
received fromany source of radiati on outside the body.

"Extrem ty" means hand, el bow, arm bel ow the el bow, foot,
knee, and | eg bel ow the knee.

"Eye dose equivalent” nmeans the external dose equivalent to
the lens of the eye at a tissue depth of 0.3 centineter (three
hundred mlligrans per centineter squared).

"Facility" nmeans the |location at which one or nore devices
or sources are installed and/or located within a building, office,
vehicle, or under one roof.

"Fail -safe characteristics" nean a design feature which
causes beam port shutters to close, or otherw se prevents
energence of the primary beam upon the failure of a safety or
war ni ng devi ce.

"Field em ssion equi pment” means equi pment whi ch uses an
X-ray tube in which electron em ssion fromthe cathode is due
solely to the action of an electric field.

"Field-flattening filter" nmeans a filter used to provide
dose uniformty over the area of a useful beam of x-rays at a
speci fied depth.

"Field size" neans the dinensions along the major axes of an
area in a plane perpendicular to the specified direction of the
beam of incident radiation at the normal treatment distance and
defined by the intersection of the major axes and the fifty
percent isodose line. Material shall be placed in the beam such
that dose maxi mumis produced at the normal treatnment distance
when field size is being determn ned.

"Filter" means material placed in the useful beamto absorb
preferentially selected radiations.

"Fissile material" neans any special nuclear materia
consi sting of or containing one or nore fissile radionuclides.

Fi ssile radionuclides are plutonium 238, plutonium 239, plutonium
241, uranium 233, and urani um 235. Neither natural nor depleted
uraniumis fissile materi al

"Fl uoroscopi c i magi ng assenbl y" nmeans a subsystem i n which
X-ray photons produce a fluoroscopic inmage. It includes the inage
receptor(s) such as the imge intensifier and spot-film device,
electrical interlocks, if any, and structural material providing
i nkage between the inmage receptor and di agnosti c source assenbly.

"Focal spot (actual)" nmeans the area on the anode of the
x-ray tube bombarded by the el ectrons accelerated fromthe cathode
and from whi ch the useful beam origi nates.

"Gantry" means that part of the system supporting and
al |l owi ng possi bl e novenents of the radiation head.

"General purpose radi ographic x-ray systeni neans any
radi ographic x-ray system which, by design, is not limted to
radi ographi ¢ exam nati on of specific anaton cal regions.

"Gga-" (G nmeans one billion tinmes when used in conjunction
with a specified unit.

"Gonad shield" means a protective barrier for the testes or
ovari es.

"Gray" (Gy) nmeans the SI unit of absorbed dose. One gray is
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equal to an absorbed dose of one joule per kilogram (one hundred
rads).

"Hal f -val ue |l ayer” neans the thickness of specified materia
whi ch attenuates the beam of radiation to an extent such that the
exposure rate is reduced to one-half of its original value. 1In
this definition, the contribution of all scattered radiation
ot her than any which mght be present initially in the beam
concerned, is deemed to be excl uded.

"Hazar dous waste" means those wastes designated as hazar dous
by U S. Environnmental Protection Agency regulations in 40 C. F. R
Part 261.

"Healing arts" means the nedical, dental, chiropractic,
podi atric, and veterinary professions.

"Healing arts screening" neans the testing of human bei ngs
using x-ray machi nes for the detection or evaluation of health
i ndi cati ons when such tests are not specifically and individually
ordered by a licensed practitioner of the healing arts legally
aut hori zed to prescribe such x-ray tests for the purpose of
di agnosi s or treatnent.

"H gh radiati on area" nmeans an area, accessible to
i ndi viduals, in which radiation |levels could result in an
i ndi vidual receiving a dose equivalent in excess of 0.1 rem (one
mllisievert) in one hour at thirty centinmeters from any source of
radi ation or fromany surface that the radiation penetrates. For
pur poses of these rules, roons or areas in which diagnostic x-ray
systens are used for healing arts purposes are not considered high
radi ati on areas.

"HRS" nmeans Hawaii Revised Statutes.

"Human use" nmeans the internal or external adm nistration of
radi ati on or radioactive material to human beings.

"HVL" See "Hal f-val ue | ayer".

"I'mage intensifier" nmeans a device, installed inits
housi ng, which instantaneously converts an x-ray pattern into a
correspondi ng |ight image of higher energy density.

"l mage receptor” neans any device, such as a fluorescent
screen or radiographic film which transforms incident x-ray
photons either into a visible imge or into another form which can
be made into a visible inmage by further transfornmations.

"l mage receptor support” neans, for mamographi c systens,
that part of the system designed to support the image receptor
duri ng marmogr aphy.

"1 ndividual" neans any human bei ng.

"I ndividual nonitoring" means the assessnent of:

(1) Dose equi val ent by the use of individual nonitoring

devi ces or by the use of survey data; or

(2) Committed effective dose equival ent by bioassay or by

determ nation of the tinme-weighted air concentrations
to which an individual has been exposed, that is, DAC
hours.

"1 ndividual nonitoring devices" neans devices designed to
be worn by a single individual for the assessnment of dose
equi val ent. For purposes of these rules, individual nonitoring
equi pment and personnel nonitoring equi pnent are equival ent terns.

Exanpl es of individual nonitoring devices are film badges,
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t her nol um nescent dosi meters (TLDs), pocket ionization chanbers,
and personal air sanpling devices.

"I ndustrial radiography” nmeans the exam nation of the
macr oscopi ¢ structure of materials by nondestructive nethods using
sources of ionizing radiation to produce radi ographic images.

"Inherent filtration" neans the filtration of the usefu
beam provi ded by the permanently installed conmponents of the tube
housi ng assenbl y.

"l nspection” neans an official exam nation or observation
including but not limted to, tests, surveys, and nonitoring to
determ ne conpliance with rules, orders, requirenents, and
condi tions of the departnent.

"I nterl ock™ nmeans a device arranged or connected such that
the occurrence of an event or condition is required before a
second event or condition can occur or continue to occur

"I nternal dose" neans that portion of the dose equival ent
received fromradi oactive material taken into the body.

"Interruption of irradiation"” nmeans the stopping of
irradiation with the possibility of continuing irradiation w thout
resetting of operating conditions at the control panel

"lonizing radiation"” nmeans any radiation consisting of
charged particles having sufficient kinetic energy to produce
i oni zation by collision, or uncharged particles which can |iberate
directly ionizing particles or can initiate a nucl ear
transformation, or a m xture of both charged and uncharged
particles.

"lrradi ati on" nmeans the exposure of matter to ionizing
radi ati on.

"lsocenter” nmeans a fixed point in space |ocated at the
center of the smallest sphere through which the central axis of
the beans passes in all conditions.

"Kilo-" (k) means one thousand tinmes when used in
conjunction with a specified unit.

"Kilovolts peak"” (See "Peak tube potential").

"kV' nmeans kilovolts.

"kVp" (See "Peak tube potential™).

"kWs" nmeans kil owatt second.

"Landfill" means a disposal facility or part of a facility
at which solid waste is permanently placed in or on | and and which
is not a |landspreading facility.

"Landspreading facility" neans a facility that applies
sl udges or other solid wastes onto or incorporates solid waste
into the soil surface at greater than vegetative utilization and
soil conditioner and/or immbilization rates.

"Lead equival ent"” nmeans the thickness of |ead affording the
sane attenuation, under specified conditions, as the material in
questi on.

"Leakage radi ati on" neans radi ation emanating fromthe
di agnostic or therapeutic source assenbly except for

(1) The useful beam and

(2) Radi ati on produced when the exposure switch or tiner

is not activated.

"Leakage techni que factors" neans the technique factors
associated with the diagnostic source assenbly which are used in
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nmeasuring | eakage radi ation. They are defined as follows:
() For di agnostic source assenblies intended for

capaci tor energy storage equi pnment, the maxi mumrated
peak tube potential and the maxi mumrated nunber of
exposures in an hour for operation at the
mexi mum rat ed peak tube potential with the quantity of
charge per exposure being ten mllicoulonbs, i.e., ten
mllianpere seconds, or the m ni mum obtai nable from
the unit, whichever is |arger

(2) For di agnostic source assenblies intended for field

eni ssion equi pnment rated for pul sed operation, the
mexi mum r at ed peak tube potential and the
mexi mum rat ed nunber of x-ray pulses in an hour for
operation at the maxi numrated peak tube potenti al

(3) For all other diagnostic source assenblies, the

mexi mum r at ed peak tube potential and the
maxi mum r ated conti nuous tube current for the
mexi mum r at ed peak tube potenti al

"License" neans a witten authorization issued by the
departnment in accordance with the rul es adopted by the departnent,
when used without reference to the U S. Nucl ear Regul atory
Commi ssi on, agreenent state, or other state.

"Li censee" neans any person who is issued a |license by the
departnment and is legally obligated to have a license with the
department pursuant to these rules.

"Light field" neans that area of the intersection of the
light beamfromthe beamliniting device and one of the set of
pl anes parallel to and including the plane of the inage receptor
whose perinmeter is the |locus of points at which the illum nation
is one-fourth of the maximumin the intersection

"Limts" (See "Dose limts").

"Li ne-vol tage regul ati on" neans the difference between the
no-load and the load line potentials expressed as a percent of the

load line potential. It is calculated using the follow ng
equation: Percent line-voltage regulation = 100 (Vn-VlI)/Vl where
Vn = No-load line potential and VI = Load |ine potenti al

"Local conponents” nean part of an analytical x-ray system
and include areas that are struck by x-rays such as radiation
source housings, port and shutter assenblies, collimtors, sanple
hol ders, caneras, gonioneters, detectors, and shielding, but do
not include power supplies, transformers, anplifiers, readout
devi ces, and control panels.

"Lost or missing licensed material" means |licensed materia
whose | ocation is unknown. This definition includes |icensed
materi al that has been shi pped but has not reached its planned
destinati on and whose | ocation cannot be readily traced in the
transportati on system

"mA" nmeans mllianpere.

"mAs" means m |l ianpere second.

"Maj or processor" means a user processing, handling, or
manuf acturi ng radi oactive materi al exceeding Type A quantities as
unseal ed sources or material, or exceeding four tinmes Type B
quantities as seal ed sources, but does not include nuclear
medi ci ne prograns, universities, industrial radiographers, or
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smal | industrial prograns. Type A and B quantities are defined in
10 CF. R 871.4.

"Maxi mum | i ne current” neans the root-nean-square current in
the supply line of an x-ray machi ne operating at its maximm
rating.

"Mega-" (M nmeans a million tinmes when used in conjunction
with a specified unit.

"Menmber of the public" nmeans an individual in a controlled
or unrestricted area. However, an individual is not a nenber of
the public during any period in which the individual receives an
occupati onal dose.

"Mcro-" (m nmeans one-mllionth of when used in conjunction
with a specified unit.

"MIli-" (nm) means one-thousandth of when used in
conjunction with a specified unit.

"M nor" means an individual |ess than eighteen years of age.

"M sadm ni stration" neans the adm nistration of:

(1) External beam radi ation therapy involving the wong
patient, wong treatnment nodality, or wong treatnent
site; when the treatnment consists of three or fewer
fractions and the cal cul ated total adm nistered dose
differs fromthe total prescribed dose by nore than
ten percent of the total prescribed dose; when the
cal cul at ed weekly adm nistered dose is thirty percent
greater than the weekly prescribed dose; or when the
cal cul ated total administered dose differs fromthe
total prescribed dose by nore than twenty percent of
the total prescribed dose;

(2) A therapeutic radi opharmaceutical dosage involving the
wrong patient, wong radi opharmaceutical, or wong
route of adm nistration, or when the adm nistered
dosage differs fromthe prescribed dosage by nore than
twenty percent of the prescribed dosage;

(3) A ganma stereotactic radi osurgery radiati on dose
i nvol ving the wong patient or wong treatment site,
or when the cal culated total adm nistered dose differs
fromthe total prescribed dose by nmore than ten
percent of the total prescribed dose;

(4) A tel etherapy radiati on dose involving the w ong
pati ent, wong node of treatnment, or wong treatnent
site, or when the treatnment consists of three or fewer
fractions and the cal cul ated total adm nistered dose
differs fromthe total prescribed dose by nore than
ten percent of the total prescribed dose, or when the
cal cul at ed weekly adm nistered dose is thirty percent
greater than the weekly prescribed dose, or when the
cal cul ated total administered dose differs fromthe
total prescribed dose by nore than twenty percent of
the total prescribed dose;

(5) A brachyt herapy radi ati on dose involving the wong
pati ent, wong radionuclide, or wong treatnment site
(excluding, for permanent inplants, seeds that were
inmplanted in the correct site but migrated outside the
treatnment site), or involving a sealed source that is
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| eaki ng, or when, for a tenporary inplant, one or nore
seal ed sources are not renoved upon conpletion of the
procedure, or when the cal cul ated admi ni stered dose to
the treatnent site differs fromthe prescribed dose by
nore than twenty percent of the prescribed dose;

(6) A di agnhostic radi opharmaceutical dosage, both

i nvol vi ng the wong patient, wong

radi opharmaceuti cal, wong route of adm nistration, or
when the adm ni stered dosage differs by nore than
twenty percent of the prescribed dosage, and when the
dose to the patient exceeds five rens (fifty
mllisieverts) effective dose equivalent or fifty rens
(five hundred mlIlisieverts) dose equivalent to any

i ndi vi dual organ.

"Mobi | e nucl ear nedi ci ne service" neans the transportation
and nedi cal use of radioactive materi al

"Mobile x-ray equi pnent” (See "X-ray equi pnent").

"Moni toring" nmeans the neasurenent of radiation, radioactive
material concentrations, surface area activities or quantities of
radi oactive material and the use of the results of these
measurenents to eval uate potential exposures and doses. For
pur poses of these rules, radiation nonitoring and radiation
protection nonitoring are equival ent terns.

"Movi ng beam t herapy" neans radiation therapy with rel ative
di spl acenent of the useful beam and the patient during
irradiation. It includes arc therapy, skip therapy, and
rotati onal therapy.

"Multiple tonogram systenm nmeans a conputed tonography x-ray
system whi ch obtains x-ray transni ssion data sinultaneously during
a single scan to produce nore than one tonbgram

"Nano-" (n) means one-billionth of when used in conjunction
with a specified unit.

"NARM' neans any naturally-occurring and/ or accel erator-
produced radi oactive material. |t does not include byproduct,
source, or special nuclear materi al

"Natural radioactivity" nmeans radioactivity of naturally
occurring nuclides.

"New equi pnent” neans systems subject to subchapter 14 which
were manufactured after January 1, 1985.

"Noi se" nmeans the standard deviation of the fluctuations in
CTN expressed as a percentage of the attenuation coefficient of
water. |Its estimate (S,) is calculated using the foll ow ng
expressi on:

S, = 100 x CS x s

my
wher e:

Contrast scale
Li near attenuation coefficient of water
= Estimated standard deviation of the CIN of picture
el enents in a specified area of the CT image.
"Nomi nal tonographic section thickness” nmeans the full wdth

Cs
my
s
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at hal f-maxi nrum of the sensitivity profile taken at the center of
the cross-sectional volunme over which x-ray transm ssion data are
col | ect ed.

"Nonstochastic effect” neans a health effect, the severity
of which varies with the dose and for which a threshold is
believed to exist. Radiation-induced cataract formation is an
exanpl e of a nonstochastic effect. For purposes of these rules, a
"determ nistic effect” is an equivalent term

"Normal operating procedures” mean step-by-step instructions
necessary to acconplish the analysis. These procedures shal
i ncl ude sanple insertion and mani pul ati on, equi pnent alignnent,
routi ne mai ntenance by the |licensee, and data recording
procedures, which are related to radiation safety.

"Normal treatment distance" neans:

(1) For electron irradiation, the virtual source to
surface distance along the central axis of the usefu
beam as specified by the manufacturer for the
applicator; and

(2) For x-ray irradiation, the virtual source to isocenter
di stance along the central axis of the useful beam
For non-isocentric equi pnment, this distance shall be
that specified by the manufacturer

"Qccupational dose" neans the dose received by an individua
in arestricted area or in the course of enploynment in which the
i ndi vidual's assigned duties involve exposure to sources of
radi ati on, whether in the possession of the |licensee, or other
person. Qccupational dose does not include dose received: from
background radi ation, as a patient from nedi cal practices, from
voluntary participation in nedical research progranms, or as a
menber of the public.

"Open- beam configurati on" nmeans an anal ytical x-ray system
in which an individual could accidentally place sonme part of his
body in the primary beam path during normal operation.

"Package" neans the packagi ng together with its radi oactive
contents as presented for transport.

"Particle accel erator” neans any machi ne capabl e of
accel erating el ectrons, protons, deuterons, or other charged
particles in a vacuum and of discharging the resultant particul ate
or other radiation into a nedium at energies usually in excess of
one negael ectron volt.

"Patient” nmeans an individual or animal subjected to healing
arts exam nation, diagnosis, or treatnent.

"PBL" (See "Positive Beam Linmtation").

"Peak tube potential” nmeans the maxi nrum val ue of the
potential difference across the x-ray tube during an exposure.

"Per manent radi ographic installation" means an installation
or structure designed or intended for radi ography and in which
radi ography is regularly perforned.

"Person" means any individual, partnership, firm
associ ation, public or private corporation, trust estate or any
ot her legal entity.

"Personal supervision" neans gui dance and instruction
provided to a radi ographer trainee by a radi ographer instructor
who is present at the site, in visual contact with the trainee

45-20



§11-45-2

while the trainee is using sources of radiation, and in such
proximty that inmredi ate assi stance can be given if required.

"Personnel nonitoring equipment” (See "Individua
nmoni tori ng devices").

"Phant onf neans a volune of material behaving in a manner
simlar to tissue with respect to the attenuati on and scattering
of radiation. This requires that both the atom ¢ nunber (Z) and
the density of the material be simlar to that of tissue.

"Picture element” means an el emental area of a tonobgram

"Pico-" (p) means one-trillionth of when used in conjunction
with a specified unit.

"PID'" (See "Position indicating device").

"Pl anned speci al exposure" nmeans an infrequent exposure to
radi ati on, separate fromand in addition to the annua
occupational dose limts.

"Portable x-ray equipnment” (See "X-ray equi pnent").

"Position indicating device" neans a device on dental x-ray
equi pnment used to indicate the beam position and to establish a
definite source-surface (skin) distance. It may or may not
i ncorporate or serve as a beamlinting device.

"Positive beamlimtation" nmeans the automatic or sem -
automati c adjustnment of an x-ray beamto the sel ected inmage
receptor size, whereby exposures cannot be made w thout such
adj ust ment .

"Prescribed dosage" neans the quantity of
radi opharmaceutical activity as docunented:

(1) In a witten directive; or

(2) Either in the diagnostic clinical procedures nmanual or
in any appropriate record in accordance with the
directions of the authorized user for diagnostic
procedures.

"Prescribed dose" neans:

(1) The total dose and dose per fraction as docunented in
the witten directive for external beam radi ot herapy
which is an estimation from neasured data froma
speci fied therapeutic radiati on machi ne using
assunptions that are clinically acceptable for that
treatnment techni que and historically consistent with
the clinical calculations previously used for patients
treated with the same clinical technique; or

(2) The total dose as documented in the witten directive
for gamma stereotactic radi osurgery; or

(3) The total dose and dose per fraction as docunented in
the witten directive for tel etherapy; or

(4) Ei ther the total source strength and exposure tine, or
the total dose, as docunented in the witten directive
for brachyt herapy.

"Primary beam’ nmeans radi ati on which passes through an
aperture of the source housing by a direct path fromthe x-ray
tube or a radioactive source |located in the radiation source
housi ng.

"Primary protective barrier” See "Protective barrier".

"Protective apron” neans an apron nmade of radiation
absorbing materials used to reduce radi ati on exposure.
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"Protective barrier"” means a barrier of radiation absorbing
material (s) used to reduce radiati on exposure. The types of
protective barriers are as foll ows:

(1) "Primary protective barrier" neans the materi al
excluding filters, placed in the useful beam
(2) "Secondary protective barrier” neans the materia

whi ch attenuates stray radiation.

"Protective glove" neans a gl ove made of radi ati on absorbing
materials used to reduce radi ati on exposure.

"Public dose" neans the dose received by a nmenber of the
public from exposure to sources of radiation either within a
licensee's controlled area or in unrestricted areas. |t does not
i ncl ude occupati onal dose, dose received from background
radi ati on, dose received as a patient from nedi cal practices, or
dose from voluntary participation in nedical research prograns.

"Qualified health physicist" nmeans a physicist |licensed to
provi de health physics services.

"Qualified nmedical physicist" nmeans a physicist licensed to
provi de medi cal physics services.

"Quality factor" (Q neans the nodifying factor that is used
to derive dose equival ent from absorbed dose.

"Quarter" nmeans a period of tinme equal to one-fourth of the
year observed by the |icensee, approximately thirteen consecutive
weeks, providing that the beginning of the first quarter in a year
coincides with the starting date of the year and that no day is
onmtted or duplicated in consecutive quarters.

"Rad" means the special unit of absorbed dose. One rad is
equal to an absorbed dose of one hundred erg per gramor 0.01
joule per kilogram (0.01 gray).

"Radi ati on" means al pha particles, beta particles, gamm
rays, x-rays, neutrons, high-speed el ectrons, high-speed protons,
and ot her particles capable of producing ions. For purposes of
these rules, ionizing radiation is an equivalent term Radiation
as used in these rules, does not include non-ionizing radiation,
such as radi omaves or nmicrowaves, visible, infrared, or
ultraviolet |ight.

"Radi ati on area" neans any area, accessible to individuals,
in which radiation levels could result in an individual receiving
a dose equivalent in excess of 0.005 rem (0.05 mllisievert) in
one hour at thirty centinmeters fromthe source of radiation or
fromany surface that the radiation penetrates.

"Radi ati on detector" nmeans a device which in the presence of
radi ati on provides a signal or other indication suitable for use
in measuring one or nore quantities of incident radiation

"Radi ati on head" means the structure from which the usefu
beam ener ges.

"Radi ati on machi ne" neans any devi ce capabl e of producing
radi ati on except those devices with radi oactive material as the
only source of radiation.

"Radi ati on safety officer"” nmeans an individual who has the
know edge and responsibility to apply appropriate radiation
protection regul ati ons.

"Radi ati on therapy sinulation systenl neans a radi ographic
or fluoroscopic x-ray systemintended for localizing the volunme to
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be exposed during radiation therapy and confirm ng the position
and size of the therapeutic irradiation field.

"Radi oactive material" neans any solid, liquid, or gas which
enmits radiati on spontaneously.

"Radi oactivity" neans the transformation of unstable atomc
nucl ei by the emnission of radiation

"Radi obi oassay" (See "Bi oassay").

"Radi ograph” neans an i mage receptor on which the imge is
created directly or indirectly by an x-ray pattern and results in
a permanent record.

"Radi ogr apher™ means any individual in industria
radi ography who perforns or personally supervises industria
radi ographi c operations, or any individual in the healing arts who
practices radi ography on human patients as specified in chapter
11- 44.

"Radi ographer instructor” neans any radi ographer who has
been aut horized by the departnment to provide on-the-job training
to radi ographer trainees, relative to industrial radiography.

"Radi ogr apher trainee" neans any individual who, under the
personal supervision of a radiographer instructor, uses sources of
radi ation, related handling tools, or radiation survey instrunents
during the course of his instruction, relative to industria
radi ogr aphy.

"Radi ographi ¢ i magi ng systent’ means any system whereby a
permanent or tenporary inmage is recorded on an i mage receptor by
the action of ionizing radiation.

"Radi ogr aphi ¢ personnel” neans any radi ographer
radi ographer instructor, or radiographer trainee, relative to
i ndustrial radiography.

"Rating" nmeans the operating limts as specified by the
conponent manuf acturer

"Recordabl e event” means the adm nistration of:

(1) An external beamradiation therapy dose when the
cal cul at ed weekly adm ni stered dose is fifteen percent
greater than the weekly prescri bed dose;

(2) A radi opharmaceutical or radiation without a witten
directive where a witten directive is required;

(3) A radi opharmaceutical or radiation where a witten
directive is required without daily recording of each
adm ni st ered radi opharnmaceuti cal dosage or radiation
dose in the appropriate record,;

(4) A therapeutic radi opharmaceuti cal dosage when the
adm ni stered dosage differs fromthe prescri bed dosage
by nore than ten percent of the prescribed dosage;

(5) A tel etherapy radiati on dose when the cal cul ated
weekly admi ni stered dose is fifteen percent greater
than the weekly prescribed dose; or

(6) A brachyt herapy radi ati on dose when the cal cul at ed
adm ni stered dose differs fromthe prescri bed dose by
nmore than ten percent of the prescribed dose.

"Recordi ng" nmeans producing a permanent form of an inmage
resulting fromx-ray photons.

"Reference man" neans a hypothetical aggregati on of human
physi cal and physiol ogi cal characteristics determn ned by
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i nternati onal consensus. These characteristics nmay be used by
researchers and public health workers to standardi ze results of
experiments and to relate biological insult to a common base.

"Reference plane" nmeans a plane which is displaced from and
parallel to the tonographic plane.

"Regul ations of the U S. Departnent of Transportation" neans
the regulations in 49 C.F. R Parts 100-189.

"Rem" nmeans the special unit of any of the quantities
expressed as dose equivalent. The dose equivalent in remis equa
to the absorbed dose in rad multiplied by the quality factor (one
rem= 0.01 sievert).

"Research and devel opnment" neans:

(1) Theoretical analysis, exploration, or experinentation

or

(2) The extension of investigative findings and theories

of a scientific or technical nature into practica
application for experinental and denonstration

pur poses, including the experinental production and
testing of nodels, devices, equipnent, materials, and
processes. Research and devel opnment does not i ncl ude
the internal or external adm nistration of radiation
or radioactive material to human bei ngs.

"Residential |ocation" nmeans any area where structures in
whi ch people |lodge or live are |located, and the grounds on which
such structures are |ocated including, but not limted to, houses,
apartnments, condom niuns, and garages.

"Respiratory protective equi pnment” neans an apparatus, such
as a respirator, used to reduce an individual's intake of airborne
radi oactive materials.

"Restricted area" means any area access to which is limted
by the licensee for purposes of protection of individuals against
undue risks from exposure to sources of radiation. A restricted
area does not include areas used as residential quarters, but
separate roons in a residential building nmay be set apart as a
restricted area.

"Roentgen" (R) neans the special unit of exposure. One
roentgen (R) equals 2.58 x 10* coul onbs per kilogramof air. (See
"Exposure").

"Sanitary sewerage" neans a system of public sewers for
carrying off waste water and refuse, but excludi ng sewage
treatnent facilities, septic tanks, and | each fields owned or
operated by the |icensee.

"Scan" neans the conplete process of collecting x-ray
transm ssion data for the production of a tonogram Data can be
col l ected sinmultaneously during a single scan for the production
of one or nore tonograns.

"Scan increment” neans the ampbunt of relative displacenent
of the patient with respect to the CT x-ray system between
successi ve scans neasured along the direction of such
di spl acenent .

"Scan sequence" neans a preselected set of two or nore scans
performed consecutively under preselected CT conditions of
operati on.

"Scan time" means the period of tinme between the begi nning
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and end of x-ray transm ssion data accumrul ation for a single scan.

"Scattered radi ati on” nmeans radiation that, during passage
t hrough matter, has been deviated in direction. (See "Direct
scattered radiation").

"Seal ed source" neans radi oactive material that is
permanently bonded or fixed in a capsule or matri x designed to
prevent rel ease and dispersal of the radioactive material under
the nost severe conditions which are likely to be encountered in
normal use and handl i ng.

"Secondary protective barrier” (See "Protective barrier").

"Shadow tray" neans a device attached to the radiation head
to support auxiliary beamlimting nmaterial

"Shal | ow dose equivalent"” (Hs;), which applies to the
external exposure of the skin or an extremty, neans the dose
equi valent at a tissue depth of 0.007 centineter (seven mlligrans
per centinmeter squared) averaged over an area of one square
centineter.

" Shi el ded-room radi ography” neans industrial radiography
conducted in a room shielded so that radiation | evels at every
| ocation on the exterior neet the limtations specified in
subchapter 4 of these rules.

"Shutter" neans a device attached to the tube housing
assenbly which can intercept the entire cross sectional area of
the useful beam and which has a | ead equival ency not |ess than
that of the tube housing assenbly.

"SI" means an abbreviation of the International System of
Units.

"SI D' (See "Source-imge receptor distance").

"Sievert" (Sv) nmeans the SI unit of any of the quantities
expressed as dose equivalent. The dose equivalent in sievert is
equal to the absorbed dose in gray nultiplied by the quality
factor (one sievert = one hundred rem.

"Singl e tonogram systent nmeans a CT x-ray system which
obtains x-ray transnission data during a scan to produce a single
t omobgr am

"Site boundary" neans that |ine beyond which the |and or
property is not owned, |eased, or otherwi se controlled by the
i censee.

"Source" nmeans the focal spot of the x-ray tube.

"Source-i mage receptor distance" neans the distance fromthe
source to the center of the input surface of the inage receptor

"Source material" neans:

(1) Urani um or thorium or any conbi nation thereof, in any

physi cal or chenical forn or

(2) Ores that contain by wei ght one-twentieth of one

percent (0.05 percent) or nore of uranium thorium or
any conbi nati on of uranium and thorium  Source
mat eri al does not include special nuclear materi al

"Source material mlling" means any activity that results in
t he production of byproduct material as defined by definition (2)
of byproduct material .

"Source of radiation" neans any radi oactive material or any
devi ce or equiprment emtting, or capable of producing radiation

"Special formradioactive material™ nmeans radioactive
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material which satisfies the follow ng conditions:
(1) It is either a single solid piece or is contained in a
seal ed capsul e that can be opened only by destroying
t he capsul e;
(2) The piece or capsule has at |east one di mension not
less than five millinmeters (0.197 inch); and
(3) It satisfies the test requirements specified by the
U. S. Nucl ear Regulatory Commi ssion. A special form
encapsul ati on designed in accordance with the U. S.
Nucl ear Regul atory Comm ssion requirenents in effect
on June 30, 1983, and constructed before July 1, 1985,
may continue to be used. A special form encapsul ation
ei ther designed or constructed after June 30, 1985,
shal |l nmeet requirenents of this definition applicable
at the time of its design or construction.
"Speci al nuclear material" means:
(1) Pl ut oni um urani um 233, uraniumenriched in the
i sotope 233 or in the isotope 235, and any ot her
material that the U S. Nucl ear Regul atory Commi ssion
pursuant to the provisions of section 51 of the Atonic
Energy Act of 1954, as anmended, deternines to be
speci al nuclear material, but does not include source
mat eri al ; or
(2) Any material artificially enriched by any of the
foregoi ng but does not include source nateri al
"Speci al nuclear material in quantities not sufficient to
forma critical mass" means uranium enriched in the isotope U 235
in quantities not exceeding three hundred fifty granms of contained
U-235; uranium 233 in quantities not exceeding two hundred grans;
pl utoniumin quantities not exceeding two hundred granms; or any
conbi nation of themin accordance with the followi ng fornmula: For
each kind of special nuclear material, determine the ratio between
the quantity of that special nuclear material and the quantity
speci fied above for the sane kind of special nuclear naterial
The sum of such ratios for all of the kinds of special nuclear
material in conbination shall not exceed one. For exanple, the
followi ng quantities in conbinati on would not exceed the
l[imtation and are within the formul a:

175(grans contai ned U-235)+ 50(grans U-233)+50(grams Pu) = 1
350 200 200

"Specific activity" of a radionuclide neans the
radi oactivity of a radionuclide per unit mass of that nuclide.
The specific activity of a material in which the radionuclide is
essentially uniformy distributed is the radioactivity per unit
mass of the material.

"Spot film means a radi ograph which is nade during a
fluoroscopi ¢ exam nation to permanently record conditions which
exi st during that fluoroscopic procedure.

"Spot-filmdevice" nmeans a device intended to transport
and/ or position a radiographic imge receptor between the x-ray
source and fluoroscopic image receptor. It includes a device
intended to hold a cassette over the input end of an inmage
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intensifier for the purpose of making a radi ograph

"SSD' nmeans the distance between the source and the skin
entrance plane of the patient.

"Stationary beam therapy" neans radi ation therapy w thout
relative displacenent of the useful beam and the patient during
i rradiation.

"Stationary x-ray equi pnent” (See "X-ray equi pnent").

"Stochastic effect” neans a health effect that occurs
randomy and for which the probability of the effect occurring,
rather than its severity, is assunmed to be a linear function of
dose without threshold. Hereditary effects and cancer incidence
are exanples of stochastic effects. For purposes of these rules,
probabilistic effect is an equivalent term

"Storage" neans a condition in which a device or source is
not being used for an extended period of tine, and has been nmade
i noper abl e.

"Storage area" neans any location, facility, or vehicle
which is used to store, to transport, or to secure an x-ray system
when it is not in use and which is | ocked or has a physica
barrier to prevent accidental exposure, tanpering with, or
unaut hori zed renoval of the device.

"Stray radiation"” nmeans the sum of | eakage and scattered
radi ati on.

"Survey" means an eval uation of the radiological conditions
and potential hazards incident to the production, use, transfer,
rel ease, disposal, or presence of sources of radiation. When
appropriate, such evaluation includes, but is not limted to,
tests, physical exam nations, and measurenents of |evels of
radi ati on or concentrations of radioactive material present.

"Target" means that part of a radiation head which by design
intercepts a beam of accelerated particles with subsequent
em ssion of other radiation.

"Techni que factors" neans the follow ng conditions of
operati ons:

(1) For capacitor energy storage equi pnent, peak tube

potential in kV and quantity of charge in mAs;

(2) For field em ssion equi pnent rated for pul sed
operation, peak tube potential in kV and nunmber of
x-ray pul ses;

(3) For CT x-ray systens designed for pul sed operation
peak tube potential in kV, scan tine in seconds, and
either tube current in m\, x-ray pulse width in
seconds, and the nunmber of x-ray pul ses per scan, or
t he product of tube current, x-ray pulse wi dth, and
the nunber of x-ray pulses in mAs;

(4) For CT x-ray systens not designed for pul sed
operation, peak tube potential in kV, and either tube
current in mA and scan tinme in seconds, or the product
of tube current and exposure tinme in mAs and the scan
ti me when the scan tinme and exposure tinme are
equi val ent; and

(5) For all other equi pnent, peak tube potential in
kV, and either tube current in mA and exposure
time in seconds, or the product of tube current
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and exposure time in mAs.

"Tenporary job site" nmeans any | ocation where industri al
radi ography is performed other than the |ocation(s) |listed on the
i cense.

"Term nation of irradiation" nmeans the stopping of
irradiation in a fashion which shall not permt continuance of
irradiation without the resetting of operating conditions at the
control panel

"Test" neans the process of verifying conpliance with an
appl i cabl e provisions of this chapter

"Tormogrant neans the depiction of the x-ray attenuation
properties of a section through a body.

"Tonogr aphi ¢ pl ane" neans that geonetric plane which is
identified as corresponding to the output tonogram

"Tonmogr aphi ¢ section" neans the volume of an object whose x-
ray attenuation properties are imged in a tonogram

"Total effective dose equivalent” (TEDE) neans the sum of
the deep dose equivalent for external exposures and the committed
effecti ve dose equival ent for internal exposures.

"Transport index" nmeans the di nensionl ess nunber, rounded up
to the first decimal place, placed on the | abel of a package to
desi gnate the degree of control to be exercised by the carrier
during transportation. The transport index is the nunber
expressing the maxi mumradi ation level in mllirem per hour at one
meter fromthe external surface of the package.

"Tube" neans an x-ray tube, unless otherw se specified.

"Tube housi ng assenbl y" nmeans the tube housing with tube
installed. It includes high-voltage and/or filanment transforners
and ot her appropriate el ements when such are contained within the
t ube housi ng.

"Tube rating chart" nmeans the set of curves which specify
the rated limts of operation of the tube in ternms of the
techni que factors.

"Type A quantity" means a quantity of radioactive nmateri al
t he aggregate radioactivity of which does not exceed A, for
speci al formradioactive material or A, for normal form
radi oactive materi al

"Uncontroll ed area" neans any area access to which is not
controlled by the licensee for purposes of protection of
i ndi viduals from exposure to radiation and radi oactive nateri al
and any area used for residential quarters.

"Unrefined and unprocessed ore" neans ore in its natura
formprior to any processing, such as grinding, roasting,
beneficiating, or refining.

"Unrestricted area” neans an area, access to which is
neither limted nor controlled by the licensee. For purposes of
these rules, "uncontrolled area"” is an equivalent term

"Useful beant neans the radiation emanating fromthe tube
housi ng port or the radiation head and passi ng through the
aperture of the beamlimting device when the exposure controls
are in a node to cause the systemto produce radiation.

"Vari abl e-aperture beamlimting device" neans a
beamlimting device which has capacity for stepl ess adjustnment of
the x-ray field size at a given SID
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"Very high radiation area"” neans an area, accessible to
i ndi viduals, in which radiation |levels could result in an
i ndi vidual receiving an absorbed dose in excess of five hundred
rads (five grays) in one hour at one neter froma source of
radi ation or fromany surface that the radiati on penetrates. (At
very high doses received at high dose rates, units of absorbed
dose, rad and gray, are appropriate, rather than units of dose
equi val ent, rem and sievert.)

"Virtual source" neans a point from which radiati on appears
to originate.

"Visible area” nmeans that portion of the input surface of
the i mage receptor over which incident x-ray photons are producing
a visible i mge.

"Waste" nmeans those | ow | evel radioactive wastes that are
acceptable for disposal in a |and disposal facility. For the
purposes of this definition, |lowlevel waste has the sane neaning
as in the Low Level Radioactive Waste Policy Act, P.L. 96-573, as
anended by P.L. 99-240, effective January 15, 1986; that is,
radi oactive waste (a) not classified as high-level radioactive
wast e, spent nuclear fuel, or byproduct material as defined in
Section 1le.(2) of the Atomi c Energy Act (uranium or thorium
tailings and waste) and (b) classified as |ow | evel radioactive
wast e consistent with existing law and in accordance with (a) by
the U.S. Nucl ear Regul at ory Comm ssi on

"Waste handling |icensees" nmean persons |licensed to receive
and store radi oactive wastes before disposal.

"Week" neans seven consecutive days starting on Sunday.

"Weighting factor” w for an organ or tissue (T) neans the
proportion of the risk of stochastic effects resulting from
irradiation of that organ or tissue to the total risk of
stochastic effects when the whole body is irradiated uniformy
For calculating the effective dose equival ent, the values of w
are:

ORGAN DOSE WEEI GHTI NG FACTORS

Organ or

Ti ssue W
Gonads 0. 25
Br east 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remai nder 0. 30%
Whol e Body 1. 0O

2 0.30 results fromO0.06 for each of five
"remai nder" organs, excluding the skin and
the lens of the eye, that receive the

hi ghest doses.
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® For the purpose of weighting the

external whol e body dose, for adding it to
the internal dose, a single weighting
factor, wy = 1.0, has been specified. The
use of other weighting factors for

external exposure shall be approved on a
case-by-case basis until such tine as
speci fic guidance is issued.

"Whol e body" neans, for purposes of external exposure, head,
trunk including mal e gonads, arns above the el bow, or |egs above
t he knee.

"Wor ker" means an individual engaged in work licensed and
controlled by a |icensee, but does not include the |licensee.

"Working level” (W) means any conbi nati on of short-Ilived
radon daughters in one liter of air that shall result in the
ultimate em ssion of 1.3 x 10° nega el ectron volts of potential
al pha particle energy. The short-lived radon daughters are -- for
radon-222: polonium 218, |ead-214, bisnuth-214, and pol oni um 214;
and for radon-220: polonium 216, |ead-212, bisnuth-212, and
pol oni um 212.

"Working level nmonth" (W.M neans an exposure to one working
| evel for one hundred seventy hours -- two thousand working hours
per year divided by twelve nonths per year is approxi mately equa
to one hundred seventy hours per nonth.

"Witten directive" nmeans an order in witing for a specific
patient, dated and signed by an authorized user before the
adm ni stration of a radi opharmaceutical or radiation, except as
specified in (6) containing the follow ng information:

(1) For external beam radiotherapy, total dose, dose per
fraction, treatnent site and overall treatnent period;
or

(2) For a therapeutic adm nistration of a
radi opharmaceuti cal; the radi opharmaceutical, dosage,
and route of admnistration; or

(3) For gamma stereotactic radiosurgery: target
coordi nates, collimtor size, plug pattern, and tota
dose; or

(4) For teletherapy: the total dose, dose per fraction,
treatnent site, and overall treatnent period; or

(5) For hi gh-dose-rate renpote afterl oadi ng brachyt herapy:
the radionuclide, treatnment site, and total dose; or

(6) For all other brachytherapy, before inplantation: the
radi onucl i de, nunber of sources, and source strengths;
and after inplantation but before conpletion of the
procedure: the radionuclide, treatnent site, and tota
source strength and exposure time (or, equivalently,
the total dose).

"X-ray exposure control" neans a device, switch, button or

other simlar neans by which an operator initiates and/or

term nates the radi ati on exposure. The x-ray exposure control my
i ncl ude such associ ated equi pnment such as tinmers and back-up
timers.

"X-ray equipnment" means an x-ray system subsystem or

45- 30



§11-45-4

conmponent thereof. Types of x-ray equi pnent are as foll ows:
(D “"Mobil e x-ray equi pment” means x-ray equi pnment nounted
on a permanent base with wheels and/or casters for
novi ng while conpletely assenbl ed.

(2) "Portable x-ray equi pnment" nmeans x-ray equi prment
designed to be hand-carri ed.
(3) "Stationary x-ray equi pment" means x-ray equi prment

which is installed in a fixed |ocation.

"X-ray field" means that area of the intersection of the
useful beam and any one of the set of planes parallel to and
i ncluding the plane of the inmage receptor, whose perineter is the
| ocus of points at which the exposure rate is one-fourth of the
maxi mumin the intersection.

"X-ray high-voltage generator" nmeans a devi ce which
transforns electrical energy fromthe potential supplied by the
Xx-ray control to the tube operating potential. The device may
al so include neans for transformng alternating current to direct
current, filament transforners for the x-ray tube(s), high-voltage
switches, electrical protective devices, and other appropriate
el ement s.

"X-ray system' neans an assenbl age of conponents for the
controll ed production of x-rays. It includes mnimally an x-ray
hi gh-vol tage generator, an x-ray control, a tube housing assenbly,
a beamlinmting device, and the necessary supporting structures.
Addi tional conponents which function with the systemare
considered integral parts of the system

"X-ray tube" neans any electron tube which is designed to be
used primarily for the production of x-rays.

"Year" neans the period of tinme beginning in January used to
deternmine conpliance with the provisions of these rules. The
| icensee may change the starting date of the year used to
determ ne conpliance provided that the change is nade at the
begi nni ng of the year and that no day is onmtted or duplicated in
consecutive years. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-3 Exenptions. (a) Sources of radiation |icensed by
the U S. Nucl ear Regul atory Comm ssion are exenpt fromthe
requi renents of this chapter to the extent they are regul ated by
the U S. Nucl ear Regul atory Comm ssion

(b) Nothing in this chapter shall be construed to limt
the kind and anount of radiation that may be intentionally applied
to a person for diagnostic or therapeutic purposes by, or under
the direction of, persons |licensed as physicians, dentists,
chiropractors, podiatrists, or veterinarians in the State provided
their sources of radiation are licensed in accordance with
subchapter 2 and conformwi th the applicable provisions of this
chapter. [Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-4 Inspections. (a) The departnent shall inspect
and examne facilities with sources of radiation in order to
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determ ne conpliance with this chapter. The frequency of
i nspections shall be deternined by the director

(b) If such inspection indicates that the facility is not
in conpliance with this chapter, the owner, operator, or user
shall be so notified in witing, with specification of any
defici enci es.

(c) Per sons conducting inspections relative to this
chapter shall have been trained in health physics and radiation
protection, the performance testing of radiation machines, and the
operation of instruments utilized for radiation detection and
measur enent, perfornmance standards testing of radiation machines,
and quality control neasures. Persons who have conpl eted training
shall be certified as conpetent by the director. The departnent
shal |l determ ne the extent of training. [Eff 11/12/99] (Auth:
HRS §8321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

Hi storical Note: 811-45-4 is based substantially upon 8§11-40-15.
[Eff 11/5/81]

811-45-5 Proceedi ngs before director. (a) Wen the
director has grounds to believe that anyone has viol ated any
provi sion of these rules or of any order of the director, the
director may notify the alleged violator or violators of the
al l eged violation order and nay require that the alleged violator
appear before the director at a tine and place specified in the
noti ce, and answer the allegations. The notice and order shal
conmply with the chapter 91, HRS, procedures for contested cases.

(b) The director may issue an order for inmediate action
to protect the public health froman i mm nent and substantia
danger. The director shall provide an opportunity for a hearing
within twenty-four hours after service of the order. After a
heari ng pursuant to this subsection, the director may affirm
nodi fy, or rescind the order as appropriate. The director may
institute a civil action in any court of appropriate jurisdiction
for the enforcenment of any order issued pursuant to this
subsection. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-20,
321-71) (Inp: HRS §8321-1, 321-11(21), 321-20, 321-71)

811-45-6 Ceneral requirenents. (a) Each |licensee shal
mai ntai n records showi ng the receipt, transfer, and disposal of
all sources of radiation. Additional record requirenments are
specified in these rules.

(b) Each |icensee shall afford the departnment at al
reasonabl e tines entrance to private or public property for the
pur pose of inspecting and investigating conditions relative to
sources of radiation, physically exam ning sources of radiation
the premi ses, and the facilities wherein such sources of radiation
are used or stored.

(c) Each |icensee shall make available to the departnent
i nspection records nmintained pursuant to these rules. Copies of
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such records shall be submitted to the departnment upon request.

(d) Each |icensee shall perform upon instructions fromthe
departnment, or shall utilize a qualified nmedical physicist, or
shall permit the departnment to perform such reasonable tests as
the departnent deens appropriate or necessary including, but not
limted to, tests of:

(D Sources of radiation;

(2) Facilities wherein sources of radiation are used or

st ored;
(3) Radi ati on detection and nmonitoring instrunments; and
(4) O her equi pnment and devices used in connection with
utilization or storage of licensed sources of
radi ati on.

(e) Upon recei pt of an inspection report rendered by the
departnent, each licensee shall conplete corrective action to neet
the requirenments of this chapter in the tinme period specified by
the departnent. |f additional tine is necessary to conplete
corrective action, a witten request shall be subnitted to the
departnent for review and determ nati on before the date specified
for conpletion of corrective action. [Eff 11/12/99] (Auth: HRS
§8321-10, 321-11, 321-71) (Inp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-7 Additional requirenments. The department may
i rpose upon any licensee or person such requirements in addition
to those established in these rules as it deens appropriate or
necessary to mninize danger to public health and safety or
property. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-8 Reser ved.

§11-45-9 Reser ved.

§11-45-10 Reserved.

811-45-11 Prohibited uses. (a) The follow ng sources of

radi ati on shall not be used:

(D A hand-hel d fluoroscopi c screen using x-ray equi pment
unless it has been listed in the Registry of Sealed
Source and Devices or accepted for certification by
the U S. Departnment of Health and Human Services.

(2) A direct view fluoroscopic unit wthout inmage
i ntensification.

(3) A shoe-fitting fluoroscopic device.

(4) loni zing radiation from sources of radiation for
denonstration purposes which violate the exposure
limtations and the as-low as-is-reasonabl y-achievabl e
(ALARA) principle specified in subchapter 4.
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(5) Except for sources of radiation exenpted froma
license, sources of radiation which have no |icense.
[Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11, 321-71)
(Inp: HRS 88321-1, 321-11(21), 321-71)

8§11-45-12 Reserved.

8§11-45-13 Units of exposure and dose. (a) As used in
these rules, the unit of exposure is the coul onb per kil ogram
(C/kg). One roentgen is equal to 2.58 x 10°* coul onmb per kil ogram
of air.

(b) As used in these rules, the units of dose are:

(1) Gay (Gy) is the SI unit of absorbed dose. One gray

is equal to an absorbed dose of one joule per kilogram
(one hundred rads).

(2) Rad is the special unit of absorbed dose. One rad is
equal to an absorbed dose of one hundred erg per gram
or 0.01 joule per kilogram (0.01 gray).

(3) Remis the special unit of any of the quantities
expressed as dose equivalent. The dose equivalent in
remis equal to the absorbed dose in rad multiplied by
the quality factor (one rem= 0.01 sievert).

(4) Sievert is the SI unit of any of the quantities
expressed as dose equivalent. The dose equivalent in
sievert is equal to the absorbed dose in gray
multiplied by the quality factor (one sievert = one
hundred rens).

(c) As used in these rules, the quality factors for
converting absorbed dose to dose equival ent are shown in Appendi x
A of this subchapter.

(d) If it is nore convenient to nmeasure the neutron
fluence rate than to determnmine the neutron dose equivalent rate in
si evert per hour or rem per hour, as provided in subsection (c),
one rem (0.01 sievert) of neutron radiati on of unknown energies
may, for purposes of these rules, be assunmed to result froma
total fluence of twenty five mllion neutrons per square
centineter incident upon the body. |If sufficient information
exists to estimte the approxi mate energy distribution of the
neutrons, the licensee may use the fluence rate per unit dose
equi val ent or the appropriate Q value from Appendix B of this
subchapter to convert a neasured tissue dose in gray or rad to
dose equivalent in sievert or rem

(e) The exhibits at the end of chapter 11-45 entitled
"Appendi x A of Subchapter 1, Quality Factors and Absorbed Dose
Equi val enci es (2/2/93)" and "Appendi x B of Subchapter 1, Mean
Quality Factors, Q and Fluence Per Unit Dose Equival ent for
Monoenergetic Neutrons (2/2/93)" are made a part of this section
[Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71) (Inp: HRS
§8321-1, 321-11(21), 321-71)

45- 34



§11-45-18

8§11-45-14 Units of radioactivity. For purposes of these
rules, activity is expressed in the SI unit of becquerel (Bq) or
in the special unit of curie (C), or their nmultiples, or
di sintegrations or transformations per unit of tine:

(D) One becquerel (Bg) = one disintegration or
transformati on per second (s'?).

(2) One curie (Ci) = 3.7 x 10 disintegrations or
transformations per second = 3.7 x 10 becquerel (Bq)
= 2.22 x 102 disintegrations or transformations per
mnute. [Eff 11/12/99] (Auth: HRS §§321-10, 321-11,
321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

8§11-45-15 Penalties and injunctions. Any person who
vi ol ates any provisions of this chapter is subject to the
penal ti es pursuant to 8321-18, HRS, the renedi es pursuant to 8321-
20, HRS, and injunctions pursuant to 8603-23, HRS.
[Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71) (Inp: HRS
§8321-1, 321-11(21), 321-71)

Hi storical Note: 811-45-15 is based substantially upon 811-40-
18. [Eff 11/5/81]

811-45-16 Severability. |If any provisions of this chapter
or its application to any person or circunstances, is held
invalid, the application of such provision to other persons or
ci rcunst ances, and the remai nder of this chapter, shall not be
affected thereby. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11
321-71) (lnp: HRS §8321-1, 321-11(21), 321-71)

Hi storical Note: 811-45-16 is based substantially upon 811-40-
19. [Eff 11/5/81]

SUBCHAPTER 2
Li cense

8§11-45-17 Purpose and scope. (a) This subchapter
establishes requirenents for the |licensing of sources of
radi ati on, the licensing of persons providing radiation services,
and the licensing of persons transporting or delivering
radi oactive material to a carrier for transport.

(b) In addition to the requirenments of this subchapter, al
licensees are subject to the applicable provisions of other
subchapters of this chapter. [Eff 11/12/99] (Auth: HRS 8§8321-
10, 321-11, 321-71) (lmp: HRS 88321-1, 321-11(21), 321-71)

8§11-45-18 Exenptions. (a) The follow ng radiation
machi nes are exenpt fromthe requirenents of this subchapter
(1) El ectroni c equi prent that produces radiation
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(2)

(3)
(b)

incidental to its operation for other purposes is
exenpt fromthe license and notification requirenments
of this subchapter, provided that the dose equival ent
rate averaged over an area of ten square centinmeters
does not exceed 0.5 mllirem (five mcrosieverts) per
hour at five centinmeters from any accessible surface
of such equi prent;

Radi ati on nmachines while in transit or storage

i nci dent thereto; and

Donestic tel evision receivers;

The foll owing source material is exenpt fromthe

requi renents of this subchapter

(1)

(2)
(3)

(4)

(5)

Any chemi cal m xture, conmpound, solution, or alloy in

which the source material is by weight |ess than one-

twentieth of one percent (0.05 percent) of the

m xture, conpound, solution, or alloy;

Unrefined and unprocessed ore contai ni ng source

mat eri al ;

Any quantities of thorium contained in:

(A I ncandescent gas mantl es;

(B) Vacuum t ubes;

(O Wel di ng rods;

(D) El ectric lanps for illum nating purposes
provi ded that each | anp does not contain nore
than fifty mlligranms of thorium

(E) Germicidal | anps, sunlanps, and | anps for

outdoor or industrial |ighting provided that
each | anp does not contain nore than two grans
of thorium

(F) Rare earth netals and conpounds, nmixtures, and
products contai ning not nmore than 0.25 percent
by wei ght thorium uranium or any comnbination
of these; and

(G Per sonnel neutron dosineters, provided that each
dosi neter does not contain nore than fifty
mlligranms of thorium

Source material contained in the foll ow ng products:

(A G azed ceranmi c tabl eware, provided that the
gl aze contains not nore than twenty percent by
wei ght source materi al

(B) G assware contai ning not nore than ten percent
by wei ght source material, but not including
commerci ally manufactured gl ass brick, pane
glass, ceranmic tile, or other glass or ceramc
used in construction;

(O d ass enanel or glass enanel frit containing not
nore than ten percent by weight source nmateria
i mported or ordered for inportation into the
United States, or initially distributed by
manufacturers in the United States, before July
25, 1983; and

(D) Pi ezoel ectric ceram ¢ containing not nore than
two percent by weight source material

Phot ographic film negatives, and prints containing
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urani um or thorium

(6) Any finished product or part fabricated of, or
cont ai ni ng, tungsten-thorium or magnesi umthorium
al l oys, provided that the thoriumcontent of the alloy
does not exceed four percent by weight and that this
exenption shall not be deened to authorize the
chemical, physical, or netallurgical treatmnment or
processi ng of any such product or part;

(7) Urani um contai ned in counterweights installed in
aircraft, rockets, projectiles, and nissiles, or
stored or handled in connection with installation or
renmoval of such counterwei ghts, provided that:

(A The counterwei ghts are manufactured in
accordance with a specific license issued by the
U.S. Nucl ear Regul atory Comnr ssion, authorizing
distribution by the |icensee pursuant to 10
C.F.R Part 40;

(B) Each counterwei ght has been inpressed with the
following | egend clearly |egible through any
pl ati ng or other covering: "DEPLETED URAN UM';

(O Each counterwei ght is durably and |egibly
| abel ed or marked with the identification of the
manuf acturer and the statenent: "UNAUTHORI ZED
ALTERATI ONS PRCHI BI TED"'; and

(D) Thi s exenption shall not be deened to authorize
the chemical, physical, or netallurgica
treatment or processing of any such
counterwei ghts other than repair or restoration
of any plating or other covering;

(8) Nat ural or depleted uranium netal used as shiel ding
constituting part of any shipping container, provided
t hat :

(A The shi ppi ng container is conspicuously and
l egibly inpressed with the | egend " CAUTI ON -
RADI CACTI VE SHI ELDI NG - URANI UM'; and

(B) The uraniumnetal is encased in mld steel or
equally fire resistant nmetal of nininmum wal
t hi ckness of one eighth inch (3.2 mllineters);
(9) Thorium contained in finished optical |enses, provided
that each | ens does not contain nore than thirty
percent by weight of thorium and that this exenption
shal |l not be deemed to authorize either
(A The shaping, grinding, or polishing of such |ens
or manufacturing processes other than the
assenbly of such lens into optical systenms and
devices without any alteration of the lens; or

(B) The recei pt, possession, use, or transfer of
thori um contained in contact |enses, or in
spectacles, or in eyepieces in binoculars or
ot her optical instrunents;

(10) Uranium contained in detector heads for use in fire
detection units, provided that each detector head
contai ns not nmore than 0.005 mcrocuries of uranium
and
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(11

(12

(¢)

mat eri al

(1)

(2)

(3)

)

)

is

Thorium contained in any finished aircraft engine part

cont ai ni ng nickel-thoria alloy, provided that:

(A The thoriumis dispersed in the nickel-thoria
alloy in the formof finely divided thoria
(thorium di oxi de), and

(B) The thoriumcontent in the nickel-thoria alloy
does not exceed four percent by weight.

Source material licensed by the U S. Nucl ear

Regul at ory Conmi ssi on.

The foll owi ng radi oactive material other than source

exenpt fromthe requirenments of this subchapter

Products containing radi oactive material introduced in

concentrations not in excess of those listed in

Appendi x A of this subchapter;

Radi oactive material in individual quantities each of

whi ch does not exceed the applicable quantity set

forth in Appendix B of this subchapter;

Ti mepi eces or hands or dials containing not nore than

the foll owi ng specified quantities of radioactive

mat eri al and not exceeding the follow ng specified

radi ati on dose rate:

(A Twenty-five mllicuries (nine hundred twenty-
five nmegabecquerels) of tritiumper tinepiece;
(B) Five millicuries (one hundred eighty-five

nmegabecquerel s) of tritium per hand;

(O Fifteen millicuries (five hundred fifty-five
nmegabecquerel s) of tritiumper dial (bezels when
used shall be considered as part of the dial);

(D) One hundred mcrocuries (3.7 negabecquerel s) of
promet hi um 147 per watch or two hundred
m crocuries (7.4 negabecquerels) of promethium
147 per any other tinmepiece;

(E) Twenty microcuries (0.74 negabecquerel s) of
promet hi um 147 per watch hand or forty
m crocuries (1.48 nmegabecquerel s) of pronethium
147 per other tinmepiece hand;

(F) Sixty mcrocuries (2.22 negabecquerels) of
promet hi um 147 per watch dial or one hundred
twenty microcuries (4.44 negabecquerel s) of
promet hi um 147 per other tinmepiece dial (bezels
when used shall be considered as part of the
dial);

(G The radi ation dose rate from hands and dials
cont ai ni ng pronethi um 147 shall not exceed, when

measured through fifty mlligrans per square
centi meter of absorber;

(H) For wrist watches, 0.1 mllirad (one m crogray)
per hour at ten centineters from any surface;

(n For pocket watches, 0.1 millirad (one m crogray)
per hour at one centineter from any surface;

(J) For any other tinmepiece, 0.2 mllirad (two

nm crogray) per hour at ten centineters from any
surface; and
(K) One microcurie (thirty-seven kil obecquerels) of
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radi um 226 per tinepiece in tinepieces acquired
before the effective date of this chapter;

(4) Lock illum nators containing not more than fifteen
millicuries (five hundred fifty-five nmegabecquerels)
of tritiumor not nore than two nillicuries (seventy-

four megabecquerels) of promethium 147 installed in
aut onobil e |l ocks. The radiation dose rate from each
lock illum nator containing pronmethium 147 shall not
exceed one nmillirad (ten mcrogray) per hour at one
centineter fromany surface when nmeasured through
fifty mlligrans per square centineter of absorber
(5) Preci si on bal ances contai ning not nore than one
millicurie (thirty-seven negabecquerels) of tritium
per bal ance or not nore than 0.5 millicurie (18.5
nmegabecquerel s) of tritium per bal ance part;
(6) Aut onobi | e shift quadrants containing not nore than
twenty-five mllicuries (nine hundred twenty-five
megabecquerel s) of tritium
(7) Mari ne conpasses containing not nore than seven
hundred fifty millicuries (27.8 gi gabecquerels) of
tritiumgas and other marine navigational instrunents
contai ning not nmore than two hundred fifty millicuries
(9. 25 gigabecquerels) of tritium gas;
(8) Thernostat dials and pointers containing not nore than
twenty-five mllicuries (nine hundred twenty-five
nmegabecquerel s) of tritium per thernostat;
(9) El ectron tubes; provided, that each tube does not
contain nore than one of the follow ng specified
quantities of radioactive nmaterial
(A One hundred fifty millicuries (5.55
gi gabecquerel s) of tritium per mcrowave
receiver protector tube or ten mllicuries
(three hundred seventy negabecquerel s) of
tritium per any other electron tube;

(B) One microcurie (thirty-seven kil obecquerels) of
cobal t - 60

(O Five mcrocuries (one hundred eighty-five
ki | obecquerel s) of nickel-63;

(D) Thirty mcrocuries (1.11 negabecquerel s) of
krypt on- 85;

(E) Five mcrocuries (one hundred eighty-five
ki | obecquerels) of cesium 137; and

(F) Thirty mcrocuries (1.11 negabecquerel s) of
promet hi um 147
And provided further, that the radi ati on dose
rate fromeach el ectron tube containing
radi oactive material shall not exceed
one mllirad (ten mcrogray) per hour at one
centineter fromany surface when nmeasured
t hrough seven nilligrans per square centineter
of absor ber;

(10) lonizing radiation measuring instrunents containing,
for purposes of internal calibration or
st andardi zati on, one or nore sources of radioactive
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(11)

(12)

(13)

(14)
(15)

(d)

mat eri al, provided that:

(A Each source contains no nore than one exenpt
quantity set forth in Appendix B of this
subchapter; and

(B) Each instrunent contains no nore than ten exenpt
quantities. For purposes of this requirenent,
an instrunent's source(s) nay contain either one
or different types of radionuclides and an
i ndi vi dual exenpt quantity nmay be conposed of
fractional parts of one or nore of the exenpt
quantities in Appendix B of this subchapter,
provi ded that the sum of such fractions shal
not exceed unity; and

(O 0.05 microcuries (1.85 kil obecquerels) of
americium 241,

Spark gap irradiators containing not nore than one

m crocuries (thirty-seven kil obecquerels) of cobalt-60

per spark gap irradiator for use in electrically

ignited fuel oil burners having a firing rate of at

| east three gallons (11.4 liters) per hour

Sel f -1 umi nous products containing radi oactive

mat eri al :

(A Tritium krypton-85 or pronethium 147 in self-
| um nous products manufactured, processed,
produced, inported, or transferred in accordance
with a specific license issued by the U S
Nucl ear Regul atory Conmm ssion pursuant to 10
C.F.R 832.22, which authorizes the transfer of
the product to persons who are exenpt from
regul atory requirenments; and

(B) Articles containing |less than 0.1 mcrocuries
(3.7 kil obecquerels) of radium 226 which were
acquired before the effective date of this
chapter;

Radi oactive material in gas and aerosol detectors

designed to protect |ife or property fromfires and

ai rborne hazards provi ded that detectors containing

radi oactive material shall have been manufactured,

i mported, or transferred in accordance with a specific

license issued by the U S. Nucl ear Regul atory

Conmmi ssion pursuant to 10 C.F. R ?32.26, which

authorizes the transfer of the detectors to persons

who are exenpt fromregul atory requirenents;

Synthetic plastic resins containing scandi um 46 which

are designed for sand consolidation.

Radi oactive material other than source materi al

licensed by the U. S. Nucl ear Regul atory Conmi ssion.

The foll owi ng persons are exenpt fromthe requirenents

of this subchapter:

(1)

Common and contract carriers, freight forwarders, and
war ehousenmen whi ch are subject to the requirements of
the U S. Departnment of Transportation in 49 C.F. R
Parts 170 through 189 or the U S. Postal Service in
the Postal Service Manual (Donestic Mail Manual),
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Section 124.3 incorporated by reference, 39 C.F.R
8111. 11 (1974), and the U.S. Postal Service are exenpt
fromthe requirenents of this subchapter to the extent
that they transport or store radioactive material in
the regul ar course of their carriage for others or
storage incident thereto.

(2) Any person who delivers to a carrier for transport a
package containing radi oactive material having a
specific activity not greater than 0.002 nicrocuries
per gram (seventy-four becquerels/gram, or a package
containing no nore than a Type A quantity of
radi oactive material which contains no fissile
radi oactive material.

(e) The exhibits at the end of chapter 11-45 entitled
"Appendi x A of Subchapter 2, Exenpt Concentrations (2/2/93)" and
"Appendi x B of Subchapter 2, Exenpt Quantities (2/2/93)", are nade
a part of this section. [Eff 11/12/99] (Auth: HRS 8§8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-19 Reserved.

§11-45-20 Reserved.

§11-45-21 Reserved.

811-45-22 Application for license. (a) Al persons
purchasi ng or acquiring any radiation machine, which is not exenpt
pursuant to section 11-45-18 after the effective date of these
rules, shall apply for a license with the departnent at | east
si xty days before purchasing, acquiring, or operating any
radi ati on machi ne.

(b) Al |l persons purchasing or acquiring any radi oactive
material, which is not exenpt pursuant to section 11-45-18 after
the effective date of these rules, shall apply for a license with
the departnent at |east sixty days before purchasing or acquiring,
storing, manufacturing, using, or handling any radi oactive
mat eri al .

(c) Any person who is engaged in the business of selling,
| easing, installing, or offering to install radiation machines,
engaged in the business of furnishing or offering to furnish
radi ati on machi ne servicing or services, engaged in the business
of furnishing radiation services for radi oactive naterial s,
engaged in the business of providing health physics services, or
engaged in the business of providing nmedical physics services in
this State shall apply for a license of such services with the
departnent at | east sixty days before furnishing or offering to
furni sh any such services.

(d) Any person, other than those who are exenpt under
section 11-45-18, who is engaged in transporting or delivering
radi oactive material to a carrier for transport shall apply for a
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license with the departnment at |east sixty days before furnishing
such services.

(e) Application for a license shall be conpleted on forms
furni shed by the departnment and shall contain all the information
requi red by the form and acconpanying instructions. Information
i ncl udes:

(D Applicant identification;

(2) Type of facility or service;

(3) Pur pose of source of radiation use;

(4) Location of radiation facility or service;

(5) Li sting of each radiation machine according to the
manuf acturer's nanme, nodel nunber, serial nunber, and
date of manufacture of the control assenbly;

(6) Li sting of radioactive materials and mexi mum activity;

(7) Current curriculumvitae and copi es of board
certification for applicants of health physics
services or nedical physics services.

(8) Identification of the radiation machine installer; and
(9) Such other information deened as the director may
request.

(f) The director shall not act upon or consider any
i nconpl ete application for a license. An application shall be
deened conplete only when all required and requested information
i ncluding the application form have been submtted.

(9) Every application shall be signed by the applicant and
shall constitute an acknow edgnent and agreenent that the
applicant shall conply with all the conditions of the |license and
this chapter.

(h) The director may require the submi ssion of additiona
informati on after the application has been subnitted, and may
ensure that, if an application is inconplete or otherw se
deficient, processing of the application shall not be conpleted
until such tine as the applicant has subnmitted all required
i nformati on or otherw se corrected the deficiency.

(i) The failure of the director to act on a conpleted
application within sixty days of the receipt of such application,
shall be deened a grant of such application; provided that the
applicant acts consistently with the application process.

(J) The application for a license shall be acconpani ed by
a non-refundable, initial |icense fee per facility payable to the
departnment. The initial license fee schedul e according to type of
facility or services is as foll ows:

(D Medi cal x-ray facility with eight or nore x-ray units

- $150.

(2) Medi cal x-ray facility with nore than four but |ess

than eight x-ray units - $100.

(3) Medi cal x-ray facility with four or less x-ray units -

$50.

(4) Chiropractic x-ray facility - $50.

(5) Dental x-ray facility with nore than four x-ray units

- $50.

(6) Dental x-ray facility with four or less x-ray units -

$30.

(7) Podi atry x-ray facility - $30.
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(8) Veterinary x-ray facility - $30.

(9) Radi ation therapy facility - $100.

(10) Medical radionuclide facility - $100.

(11) Industrial radi ography - $50

(12) Al other radiation facilities - $30.

(13) Radiation services - $30.

(k) The license fee for an entity with nore than one type
facility or services shall be the fee for the type of facility or
services with the highest dollar value. [Eff 11/12/99] (Auth:
HRS §§321-10, 321-11, 321-11.5, 321-27, 321-71) (Inp: HRS §8321-
1, 321-11(21), 321-11.5, 321-27, 321-71)

811-45-23 Issuance of license. (a) Upon determ nation
that an applicant neets the requirenents of the rules, the
departnent shall issue a license.

(b) All persons with sources of radiation registered with
the departnent before the effective date of these rules shall be
i ssued a |license after paynment of the appropriate license fee
unl ess the use and/or the source of radiation is prohibited by
section 11-45-11. The departnent shall deternmi ne the duration and
expiration date of the initial license to establish the beginning
of the biennial period.

(c) Al |l persons approved by the departnment as qualified
experts under chapter 11-40 before the effective date of these
rul es shall be issued a license after paynment of the appropriate
license fee. The departnment shall determ ne the duration and
expiration date of the initial license to establish the beginning
of the biennial period.

(d) The departnent may incorporate in the license at the
time of issuance or thereafter by appropriate notification, rule,
or order, such additional requirements and conditions as it deens
appropriate or necessary.

(e) No person shall conduct activities with sources of
radi ati on or provide radiation services specified in section 11-
45-22 without a license.

(f) Each license shall expire on the date specified by the
departnment biennially.

(9) The original license shall be posted in a |location
which is visible to individuals utilizing the facility.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-24 Renewal of license. (a) Al licensees shal
renew their license biennially before the expiration date by
submtting a renewal application on a form furnished by the
departnent and a renewal license fee according to the initial fee
schedul e in section 11-45-22.

(b) Notices to renew |icenses shall be mailed biennially
to licensees at the addresses recorded by the departnent. Failure
to receive the notice shall not be a valid reason for not renew ng
i censes.

(c) A renewal application shall contain all the
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i nformati on required by the form and acconpanyi ng instructions.
Thi s incl udes:

(D Li censee identification;

(2) Change in nanme, type, purpose, or location of facility
or service

(3) Current listing of each radiati on machi ne according to
t he manufacturer's name, nodel nunber, serial nunber,
and date of manufacture of the control assenbly;

(4) Current listing of radioactive materials and maxi mum
activity;

(5) Current curriculumvitae and copies of new board
certification for health physicists and nedi ca
physi ci sts; and

(6) Such other information deened as the director may
request.

(d) The director shall not act upon or consider any

i nconpl ete renewal application for a license. An application
shall be deened conplete only when all required and requested
i nformation, including application form have been submitted.

(e) Every renewal application shall be signed by the
licensee and shall constitute an acknow edgnment and agreenent that
the licensee shall conply with all the conditions of the license
and this chapter.

(f) The director may require the submi ssion of additiona
informati on after the renewal application has been subnmitted, and
may ensure that, if an application is inconplete or otherw se
deficient, processing of the application shall not be conpleted
until such tine as the licensee has submitted all required
i nformati on or otherw se corrected the deficiency.

(9) The failure of the director to act on a conpleted
renewal application within sixty days of the receipt of such
application, shall be deenmed a grant of such application; provided
that the licensee acts consistently with the application process.

(h) Renewal fees received by mail shall be considered as
pai d when due if the envel ope bears the postnmark of the expiration
date or earlier.

(i) Any |icense which is not renewed shall be declared
def unct .

(J) The licensee shall neet all requirenents pursuant to
this chapter before renewal of a license. At the discretion of
the director, renewal of license may be allowed if corrective
actions are acceptable to the director. [Eff 11/12/99] (Auth:
HRS §§321-10, 321-11, 321-11.5, 321-27, 321-71) (Inp: HRS 8§8321-
1, 321-11(21), 321-11.5, 321-27, 321-71)

811-45-25 Report of changes. The licensee shall notify the
departnment in witing of any change which woul d render the
i nformati on contained in the |icense no | onger accurate.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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811-45-26 Approval not inplied. No person, in any
advertisenent, shall refer to the fact that a facility with
sources of radiation is licensed, and no person shall state or
inmply that any activity under such |license has been approved by
the departnent. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71).

811-45-27 Assenbly and transfer. (a) No radiation
machi nes shall be assenbled or installed in a facility which does
not have a current |icense.

(b) No source of radiation shall be transferred to a

facility which does not have a current |icense.
(c) No person shall manufacture, sell, |ease, transfer
| end, assenble, or install one or nore conponents of radiation
machi nes or the supplies used in connection with such machi nes
wi t hout having a current |icense. Radiation nmachines and supplies
when properly placed in operation and used shall neet the
requi renents of this chapter

(d) Any person who sells, |leases, transfers, |ends,
di sposes, assenbles, or installs one or nore conponents of
radi ati on machines in this State shall notify the departnment
within fifteen days of:

(D The nane and address of persons who have received
t hese machi nes;

(2) The manufacturer, nodel, and serial nunmber of the
control assenbly of each radiation machine
transferred; and

(3) The date of transfer of one or nore radiation machine
conmponents.

(e) The following itens are exenpt fromthe requirenents

speci fied in subsection (d):

(D Rel oaded or replacenent tube housing assenblies that
are reinstalled in or newy assenbled into an existing
X-ray system

(2) Certified accessory conponents that have been
identified as such to the U S. Departnment of Health
and Human Servi ces;

(3) Repai red conponents, whether or not renoved fromthe
system and reinstalled during the course of repair
provi ded the original installation into the x-ray
system was reported; or

(4) Conponents installed tenmporarily in an x-ray systemin
pl ace of conponents renoved tenporarily for repair
provi ded the tenporarily installed conponent is
identified by a tag or | abel bearing the follow ng
i nformati on:

"Tenporarily Installed Conponent

This certified conmponent has been assenbl ed,
install ed, adjusted, and tested by nme according
to the instructions provided by the
manuf act urer.
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Si ghat ure

Conpany Name

Street Address, P.O Box
City, State, Zip Code
Date of Installation”

The repl acenment of the tenporarily installed conponent
by a conponent other than the conponent originally
renmoved for repair shall be reported as specified by
subsection (d).

(f) In the case of diagnostic x-ray systens which contain
one or nore certified conponents, a copy of the assenbler's report
prepared in conpliance with requirenments of the federal diagnostic
x-ray standard, 21 C.F. R 8§1020.30(d), shall be subnitted to the
departnment within fifteen days follow ng conpletion of the
assenbly. Such report shall suffice in lieu of any other report
by the assenbler. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

§11-45-28 Reserved.

§11-45-29 Reserved.

811-45-30 OQut-of-state source of radiation. (a) Before
any source of radiation currently licensed by another state or the
U.S. Nucl ear Regul atory Comr ssion is brought into the State, for
any tenporary use, the person proposing to bring such source into
the State shall give witten notice to the departnment at |east
seven wor ki ng days before such source is brought into the State.
The notice shall include:

(D The type of source of radiation;

(2) The nature, duration, and scope of use;

(3) The exact |ocation(s) where the source of radiation is

to be used, stored, and secured; and

(4) Copy of a license issued by the U S. Nucl ear

Regul at ory Conmi ssion, or copy of a |icense issued by
ot her states for the source of radiation.

(b) The person referred to in subsection (a) shall

(D Conply with all applicable rules; and

(2) Supply the departnment with such other information as

the departnent may reasonably request.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-31 Prohibitions. No radiation facility |icensee
shall allow any person in the business of providing radiation
machi ne installation or radiation services to furnish such
services to their sources of radiation or to a facility that does
not have a valid license issued by the departnment. This does not
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i ncl ude persons who provide radiation nmachine installation or

radi ati on services for their own facility.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

SUBCHAPTER 3
SHI ELDI NG EVALUATI ON AND AREA RADI ATI ON SURVEY

811-45-32 Purpose and scope. This subchapter establishes
requi renents for shielding of facilities with sources of
radi ation. This subchapter applies to all licensees and persons
who intend to obtain sources of radiation.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-33 Shielding evaluation. (a) Before construction
the construction plans of all new facilities, or nodifications of
existing facilities, utilizing sources of radiation shall be
subnmitted to the departnent for review and approval. These plans
shall show, as a minimm the follow ng:

(D Normal | ocation of the source of radiation;

(2) General direction(s) of the useful beam for x-ray

devi ces;
(3) Locations of any wi ndows and doors;
(4) If the source of radiation is an x-ray device, the

| ocation of the operator's booth or position and the
| ocation of the control assenbly;

(5) Structural conposition, dinensions, and thickness of
all walls, doors, partitions, floor, and ceiling of

room(s);
(6) Di mensi ons and thickness of lead (in inches,
mllimeters, or nom nal weight in pounds for a one

square foot section) specified for walls, doors,
partitions, floors, or ceiling of rooms);

(7) Di mensi ons of the roon(s);

(8) Type of occupancy of all adjacent roons and areas

i nclusi ve of space above and bel ow the roon(s) with
sources of radiation; and

(9) If there is an exterior wall, the distance to the

cl osest area(s) where it is likely that individuals
may be present.

(b) The licensee or person intending to establish a
facility or operation with sources of radiation shall utilize the
services of a qualified nmedical physicist to determ ne the
shiel ding requirenments of the new facility or nodification of an
existing facility. A witten shielding evaluation report by the
qual i fied medi cal physicist shall be submitted with the
architectural and electrical plans to the departnment as specified
in subsection (a). The evaluation report shall include, but not
[imted to:

(D The anti ci pated workl oad or exposure fromthe source
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of radiation; and

(2) Al'l basic assunptions used in the devel opnent of the

shi el di ng specifications.

(3) Al'l other relevant shielding specifications.

(c) The shi el ding specifications on the construction plan
shall be equal or greater than the shielding specifications
identified on the qualified nmedical physicist's shielding
eval uation report.

(d) The approval of radiation shielding by the departnent
shall not preclude the requirenment of additional nodifications
shoul d a subsequent anal ysis of operating conditions indicate a
change in spatial relationship in the radiation facility or
conditions which may be contrary to the requirenents in subchapter
4.

(e) A shi el ding eval uation before construction is optiona
for the foll ow ng:

(D Dental facilities;

(2) Podiatric facilities; or

(3) Facilities determ ned by the departnent.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-34 Area radiation survey. (a) An area radiation
survey of a new facility or nmodification to an existing facility
shall be conducted by, or under the direction of, a qualified
nmedi cal physicist within six nonths after the beginning of its
operation to determ ne conpliance with subchapter 4.

(b) The licensee shall forward a report of the area
radi ati on survey to the departnment within thirty days after the
conpl eti on of the survey.

(c) A subsequent area radiation survey of the facility
shall be conducted if the follow ng occur

(D Changes in the nunmber of sources of radiation; or

(2) Changes in the spatial relationship of sources of

radi ation, relative to walls, partitions, doors,
floors, ceilings; or

(3) Changes in workload or utilization of the source of

radi ati on; or

(4) Condi tions which may be contrary to subchapter 4.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

§11-45-35 Reserved.

SUBCHAPTER 4
STANDARDS FOR PROTECTI ON AGAI NST RADI ATl ON
811-45-36 Purpose and scope. This subchapter establishes

standards for protection against ionizing radiation resulting from
activities conducted pursuant to licenses issued by the
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departnment. These standards are designed to control the receipt,
possessi on, use, transfer, and di sposal of sources of radiation by
any licensee so the total dose to an individual, including doses
resulting fromall sources of radiation other than background

radi ati on, does not exceed the standards for protection against
radi ati on prescribed in this subchapter. However, nothing in this
subchapter shall be construed as |linmting actions that nmay be
necessary to protect health and safety. The limts in this
subchapter do not apply to doses due to background radiation, to
exposure of patients to radiation for the purpose of nedica

di agnosi s or therapy, or to voluntary participation in nmedica
research prograns. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-37 Exenptions. Sources of radiation |licensed by the
U.S. Nucl ear Regul atory Comni ssion are exenpt fromthe
requi renents of this subchapter to the extent they are regul ated
by the U S. Nucl ear Regul atory Comm ssi on.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-38 Inplenmentation. (a) Any existing license
condition that is nore restrictive than subchapter 4 remains in
force until there is an anendnent or renewal of the |license.

(b) If a license condition exenpts a licensee froma
provi si on of subchapter 4 in effect on or before effective date of
these rules, it also exenpts the |icensee fromthe correspondi ng
provision of this subchapter. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-39 Radiation protection programs. (a) Each
i censee shall devel op, docunent, and inplenment a radiation
protection program sufficient to ensure conpliance with the
provi sions of this subchapter and acceptable to the departnent.

(b) The licensee shall use, to the extent practicable,
procedures and engi neering controls based upon sound radiation
protection principles to achi eve occupati onal doses and doses to
menbers of the public that are as |ow as is reasonably achievabl e
(ALARA) .

(c) The departnent shall specify the m ninumrequirenents
for the radiation protection program according to sources of
radi ati on and type of radiation activity and facility.

(d) The licensee shall, at |least annually, review the
radi ati on protection program content and inplenentation.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-40 Occupational dose limts for adults. (a) The
licensee shall control the occupational dose to individual adults,
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except for planned special exposures, to the follow ng dose
limts:

(D An annual limt, which is the nore restrictive of:

(A The total effective dose equival ent being equa
to five rens (0.05 sievert); or

(B) The sum of the deep dose equival ent and the
committed dose equivalent to any individua
organ or tissue other than the lens of the eye
bei ng equal to fifty renms (0.50 sievert).

(2) The annual limts to the lens of the eye, to the skin,
and to the extrenmities which are:

(A An eye dose equivalent of fifteen rems (0.15
sievert), and

(B) A shal | ow dose equi valent of fifty rems (0.50
sievert) to the skin or to any extremty.

(b) Doses received in excess of the annual limts,

i ncl udi ng doses received during acci dents, energencies, and

pl anned speci al exposures, shall be subtracted fromthe limts for
pl anned speci al exposures that the individual nay receive during
the current year and during the individual's lifetinmne.

(c) The assi gned deep dose equi val ent and shal | ow dose
equi val ent shall be for the portion of the body receiving the
hi ghest exposure determ ned as follows:.

(D The deep dose equival ent, eye dose equival ent and
shal | ow dose equi val ent may be assessed from surveys
or other radiation measurenents for the purpose of
denonstrating conpliance with the occupati onal dose
limts, if the individual nonitoring device was not in
the regi on of highest potential exposure, or the
results of individual nonitoring are unavail abl e.

(2) Reserved.

(d) Derived air concentration (DAC) and annual limt on

i ntake (ALI) values are presented in Table | of Appendix B and may
be used to deternmine the individual's dose and to denobnstrate
conpliance with the occupational dose limts.

(e) Not wi t hst andi ng the annual dose limts, the |icensee
shall limt the soluble uraniumintake by an individual to ten
mlligranms in a week in consideration of chenmical toxicity. See
footnote 3 of Appendix B

(f) The licensee shall reduce the dose that an individua
may be allowed to receive in the current year by the amount of
occupati onal dose received while enployed by any other person

(9) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State
Regul ati ons for Control of Radiation, Volune I,
Decenber 1995 Edition, entitled, "Annual Linmts on
Intake (ALI) and Derived Air Concentrations (DAC) of
Radi onucl i des for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary
Sewerage", is made a part of this section and is
avail able fromthe departnment. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lmp: HRS §8321-1,
321-11(21), 321-71)
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811-45-41 Conpliance with requirenents for sunmation of
external and internal doses. (a) |If the licensee is required to
nmoni t or pursuant to section 11-45-54(a) and (b), the licensee
shall denonstrate conpliance with the dose linits by summ ng
external and internal doses. |If the licensee is required to
nonitor only pursuant to section 11-45-54(a) or only pursuant to
section 11-45-54(b), then summtion is not required to denonstrate
conpliance with the dose limts. The licensee nay denonstrate
conpliance with the requirenents for summati on of external and
i nternal doses pursuant to subsections (b), (c), and (d). The
dose equivalents for the lens of the eye, the skin, and the
extrenmities are not included in the summtion, but are subject to
separate limts.

(b) If the only intake of radionuclides is by inhalation,
the total effective dose equivalent limt is not exceeded if the
sum of the deep dose equival ent divided by the total effective
dose equivalent limt, and one of the follow ng, does not exceed
unity:

(D The sum of the fractions of the inhalation ALI for

each radi onuclide, or
(2) The total nunber of derived air concentration-hours
(DAC- hours) for all radionuclides divided by two
t housand, or

(3) The sum of the calculated commtted effective dose
equivalents to all significantly irradi ated organs or
tissues (T) cal culated from bi oassay data using
appropriate biol ogical nodels and expressed as a
fraction of the annual limt. For purposes of this
requi renent, an organ or tissue is deened to be
significantly irradiated if, for that organ or tissue,
the product of the weighting factors, w, and the
conmitted dose equivalent, Hrs, per unit intake is
greater than ten percent of the maxi nrum wei ghted val ue
of Hs, that is, wHr s, per unit intake for any organ
or tissue.

(c) If the occupationally exposed individual also receives
an intake of radionuclides by oral ingestion greater than ten
percent of the applicable oral ALI, the |icensee shall account for
this intake and include it in denonstrating conpliance with the
[imts.

(d) The licensee shall evaluate and, to the extent
practical, account for intakes through wounds or skin absorption.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-42 Deternination of external dose from airborne
radi oactive material. (a) Licensees shall, when deternining the
dose from airborne radi oactive material, include the contribution
to the deep dose equival ent, eye dose equival ent, and shall ow dose
equi val ent from external exposure to the radioactive cloud. See
Appendi x B, footnotes 1 and 2.

(b) Ai rborne radi oactivity neasurenents and DAC val ues
shall not be used as the primary neans to assess the deep dose
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equi val ent when the airborne radioactive material includes
radi onucl i des ot her than noble gases or if the cloud of airborne
radi oactive material is not relatively uniform The determnination
of the deep dose equivalent to an individual shall be based upon
measurenents using instruments or individual nonitoring devices.
(c) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departnment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-43 Deternination of internal exposure. (a) For
pur poses of assessing dose used to deternine conpliance with
occupational dose equivalent limts, the |licensee shall, when
requi red under section 11-45-54, take suitable and tinely
nmeasurements of:

(D Concentrations of radioactive materials in air in work

areas; or

(2) Quantities of radionuclides in the body; or

(3) Quantities of radionuclides excreted fromthe body; or

(4) Combi nati ons of these neasurenents.

(b) Unl ess respiratory protective equi pnment is used, as
provi ded in section 11-45-60, or the assessnment of intake is based
on bi oassays, the licensee shall assume that an individual inhales
radi oactive material at the airborne concentration in which the
i ndi vidual is present.

(c) When specific information on the physical and
bi ochemi cal properties of the radi onuclides taken into the body or
t he behavior or the material in an individual is known, the
i censee may:

(D Use that information to calculate the conmtted
effective dose equivalent, and, if used, the |icensee
shal | document that information in the individual's
record; and

(2) Upon prior approval of the department, adjust the DAC
or ALl values to reflect the actual physical and
chemical characteristics of airborne radioactive
material, for exanple, aerosol size distribution or
density; and

(3) Separately assess the contribution of fractiona
i ntakes of Class D, W or Y conpounds of a given
radi onuclide to the commtted effective dose
equi valent. See Appendi x B

(d) If the licensee chooses to assess intakes of Class Y
mat eri al using the neasurenments given in subsection (a)(2) or
(a)(3), the licensee may delay the recording and reporting of the
assessnments for periods up to seven nonths, unless otherw se
requi red by sections 11-45-89 and 11-45-90. This delay |icenses
the Iicensee to make additional neasurenents basic to the
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assessnents.

(e) If the identity and concentration of each radi onuclide
in a mxture are known, the fraction of the DAC applicable to the
m xture for use in cal culating DAC-hours shall be either:

(D The sum of the ratios of the concentration to the

appropriate DAC value, that is, Db W or Y, from

Appendi x B for each radionuclide in the m xture; or
(2) The ratio of the total concentration for al

radi onuclides in the nmxture to the nost restrictive

DAC val ue for any radionuclide in the mixture.

(f) If the identity of each radionuclide in a mxture is
known, but the concentration of one or nore of the radionuclides
in the mxture is not known, the DAC for the mixture shall be the
nost restrictive DAC of any radionuclide in the nmixture.

(9) When a mixture of radionuclides in air exists, a
licensee may disregard certain radionuclides in the mxture if:

(D The licensee uses the total activity of the mxture in

denonstrating conpliance with the dose limts in
section 11-45-40 and in conplying with the nmonitoring
requi renents in section 11-45-54(b), and

(2) The concentration of any radi onuclide disregarded is

| ess than ten percent of its DAC, and

(3) The sum of these percentages for all of the

radi onucl i des disregarded in the m xture does not
exceed thirty percent.

(h) When determning the conmtted effective dose
equivalent, the follow ng information may be consi dered:

(D In order to calculate the cormitted effective dose

equi valent, the licensee nmay assune that the

i nhal ati on of one ALI, or an exposure of two thousand
DAC- hours, results in a conmitted effective dose

equi val ent of five renms (0.05 sievert) for

radi onucl i des that have their ALlIs or DACs based on
the committed effective dose equival ent.

(2) For an ALI and the associ ated DAC determ ned by the

nonst ochastic organ dose limt of fifty rens (0.50
sievert), the intake of radionuclides that would
result in a coomitted effective dose equival ent of
five rems (0.05 sievert), that is, the stochastic ALI,
is listed in parentheses in Table | of Appendix B

The licensee may, as a sinplifying assunption, use the
stochastic ALIs to determine commtted effective dose
equi valent. However, if the licensee uses the
stochastic ALlIs, the licensee shall al so denpbnstrate
that the limt in section 11-45-40(a)(1)(B) is net.

(i) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departnment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(I'np: HRS 8§8321-1, 321-11(21), 321-71)
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811-45-44 Determnination of prior occupational dose. (a)
For each individual who may enter the licensee's restricted or
controlled area and is likely to receive, in a year, an
occupational dose requiring nonitoring pursuant to section 11-45-
54, the licensee shall

(D Det erm ne the occupational radiation dose received

during the current year; and

(2) Attenpt to obtain the records of lifetinme cunulative

occupational radiation dose.
(b) Before permitting an individual to participate in a
pl anned speci al exposure, the |licensee shall deternine
(D The internal and external doses fromall previous
pl anned speci al exposures; and

(2) All doses in excess of the linmts, including doses
recei ved during accidents and emergencies, received
during the lifetime of the individual

(c) In conplying with the requirenents of subsection (a),
a licensee may:

(D Accept, as a record of the occupational dose that the

i ndi vi dual received during the current year, a witten
signed statenent fromthe individual, or fromthe

i ndi vidual's nopst recent enployer for work involving
radi ati on exposure, that discloses the nature and the
anount of any occupational dose that the individua
received during the current year; and

(2) Accept, as the record of lifetinme cunmul ative radiation

dose, an up-to-date departnent form signed by the

i ndi vi dual and countersigned by an appropriate

of ficial of the npbst recent enployer for work

i nvol ving radi ati on exposure, or the individual's
current enployer, if the individual is not enployed by
the Iicensee; and

(3) btain reports of the individual's dose equival ent

fromthe nost recent enpl oyer for work involving
radi ati on exposure, or the individual's current

enpl oyer, if the individual is not enployed by the
Iicensee, by tel ephone, telegram facsimle, or
letter. The licensee shall request a witten
verification of the dose data if the authenticity of
the transmitted report cannot be established.

(d) The licensee shall record the exposure history, as
requi red by subsection (a), on a form provided by the departnent,
or other clear and | egible record, of all the information required
on that form The formor record shall show each period in which
the individual received occupational exposure to radiation or
radi oactive material and shall be signed by the individual who
recei ved the exposure. For each period for which the |licensee
obtains reports, the licensee shall use the dose shown in the
report in preparing the departnent form For any period in which
the licensee does not obtain a report, the licensee shall place a
notation on the departnment formindicating the periods of tinme for
whi ch data are not available. Licensees are not required to
reeval uate the separate external dose equivalents and interna
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committed dose equival ents or intakes of radionuclides assessed
before the effective date of these rules. Further, occupationa
exposure histories obtained and recorded on the departnment form
before the effective date of these rules, would not have included
effective dose equivalent, but may be used in the absence of
specific information on the intake of radionuclides by the
i ndi vi dual

(e) If the licensee is unable to obtain a conplete record
of an individual's current and previously accumrul ated occupati ona
dose, the licensee shall assune:

(D In establishing administrative controls under section
11-45-40(f). for the current year, that the all owable
dose limt for the individual is reduced by 1.25 rens
(12.5 mllisieverts) for each quarter for which
records were unavail able and the individual was
engaged in activities that could have resulted in
occupational radiation exposure; and

(2) That the individual is not available for planned
speci al exposures.

(f) The licensee shall retain records until the departnent

term nates each pertinent license requiring this record.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-45 Pl anned speci al exposures. A licensee may
aut horize an adult worker to receive doses in addition to and
accounted for separately fromthe doses received under the limts
specified in section 11-45-40 provi ded that each of the foll ow ng
conditions is satisfied:

(D The |icensee authorizes a planned speci al exposure
only in an exceptional situation when alternatives
that might avoid the higher exposure are unavail abl e
or inpractical.

(2) The licensee, and enployer if the enployer is not the
Iicensee, specifically authorizes the planned specia
exposure, in witing, before the exposure occurs.

(3) Bef ore a pl anned special exposure, the |licensee
ensures that each individual involved is:

(A I nformed of the purpose of the planned
operation; and
(B) Informed of the estimated doses and associ at ed

potential risks and specific radiation |evels or
ot her conditions that mght be involved in
perform ng the task; and

(O Instructed in the nmeasures to be taken to keep
the dose ALARA considering other risks that may
be present.

(4) Before permitting an individual to participate in a
pl anned speci al exposure, the |icensee ascertains
prior doses as required by section 11-45-44(b) during
the lifetime of the individual for each individua
i nvol ved.
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(5) Subj ect to section 11-45-40(b), the licensee shall not
authorize a planned speci al exposure that woul d cause
an individual to receive a dose fromall planned
speci al exposures and all doses in excess of the
limts to exceed:

(A The nunerical values of any of the dose limts
in section 11-45-40(a) in any year; and

(B) Five tines the annual dose limits in section 11-
45-40(a) during the individual's lifetine.

(6) The licensee nmintains records of the conduct of a
pl anned speci al exposure in accordance with section
11-45-82 and submits a witten report in accordance
with section 11-45-91.

(7) The licensee records the best estimte of the dose
resulting fromthe planned special exposure in the
i ndi vidual's record and inforns the individual, in
writing, of the dose within thirty days fromthe date
of the planned special exposure. The dose from
pl anned speci al exposures shall not be considered in
controlling future occupational dose of the individua
pursuant to section 11-45-40(a), but shall be included
in evaluations required by paragraphs (4) and (5).
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-46 COccupational dose linmts for minors. The annua
occupational dose limts for mnors are ten percent of the annua
occupational dose limts specified for adult workers in section
11-45-40. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-47 Dose to an enbryo/fetus. (a) The licensee shal
ensure that the dose to an enbryo/fetus during the entire
pregnancy, due to occupational exposure of a declared pregnant
wonman, does not exceed 0.5 rem (five mllisieverts).

(b) The licensee shall make efforts to avoid substantia
vari ati on above a uni form nonthly exposure rate to a decl ared
pregnant wonman so as to satisfy the linmt in subsection (a).

(c) The dose to an enbryo/fetus shall be taken as the sum

of :

(D The deep dose equivalent to the declared pregnant

woren; and

(2) The dose to the enbryo/fetus from radionuclides in the

enbryo/ fetus and radi onuclides in the decl ared
pregnant woman.

(d) If by the tinme the woman decl ares pregnancy to the
licensee, the dose to the enmbryo/fetus has exceeded 0.45 rem (4.5
mllisieverts), the licensee shall be deermed to be in conpliance
with subsection (a). if the additional dose to the enbryo/fetus
does not exceed 0.05 rem (0.50 mllisieverts) during the remai nder

of the pregnancy. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)
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8§11-45-48 Dose limts for individual nenmbers of the public.
(a) Each |icensee shall conduct operations so that:

(D The total effective dose equivalent to individua
menbers of the public fromthe |icensed operation does
not exceed 0.1 rem(one mllisieverts) in a year
excl usive of the dose contribution fromthe |licensee's
di sposal of radioactive material into sanitary
sewerage in accordance with section 11-45-72 (Retrofit
shall not be required for locations within facilities
where only radiati on machi nes exi sted before the
effective date of these rules